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Linear  Standard  Units... 


\ 

4' 


THE  ULTIMATE  IN  QUALITY.  . . 

UTC  Linear  Standard  Audio  Transformers  represent  the  closest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re¬ 
sponse,  low  wave  form  distortion,  high  efficiency,  thorough  shielding 
and  utmost  dependability. 

UTC  Linear  Standard  Transformers  feature  . .  . 


^  True  Hum  ft«lencing  Ceil  Structure  .  .  .  moxt- 
mum  neufroltzolion  ot  ttroy  fieldi. 

^  ftelonced  Vorioble  fmpedonce  Line  .  .  .  per- 
mttt  highett  fidelity  on  every  top  of  o  universal 
unit  ...  no  line  reftections  or  trontverse  coupling. 

^  Reversible  Mounting  .  permits  obove  chassis 
or  sub-chossis  wiring. 

^  Alloy  Shields  .  .  .  maximum  shielding  from  in¬ 
ductive  pickup. 

^  Hiperm-Alloy  .  .  .  o  stable,  high  permeobility 
nickel-iron  core  material. 


Semi-Toroidel  Multiple  Coil  Structure  .  . 
minimum  distributed  copocity  ond  leokoge  le- 
octance. 

'  Precision  Winding  .  .  .  occurocy  of  winding 
.1%.  perfect  balance  of  inductance  ond  copocity; 
exoct  impedonce  reflection. 

^  High  Fidelity  .  .  .  UTC  linear  Standord  Trent- 
formers  ore  the  only  audio  units  with  a  guorort- 
teed  uniform  response  of  ^  I  06  from  20*20,000 
cycles. 


TTPICAl  1$  LOW  LEVEL  TRANSFORMERS 


Rolttive  Mai. 

tiuM*  UnbAl* 

Mai.  pickup  Anced  DC  List 
Level  reduction  in  prim’y  Price 


20-20.000  415  1)B  »74  DB 


vrtundery  3.1 


Push  pull  pUtrs  tu  push  30.U00  ohms  bOUOOohms: 
pull  Kridt.  Split  prtmery  plate  to  pUte  turn  ratio 

and  secondary _ 1.6-1  overall 

.Mlxlns.  low  impedance  50.  125.  300.  50.  135.  300.  350. 

mike,  pickup,  or  multi-  350.333.500/  333.  500, 6U0  ohms 
_ple_llne  to  multiple  line  600  ohms 

.\s  almvr  As  atwAr  .\> 

Sinitle  pUie  to  multiple  15.000  ohms  50.  135.  300. 


line  333.500  600 


Sintle  Plate  to  multiple  15.0U0uhins  50.135.300.350.  30*30.000  -flT  UB  *—74  DU  0  MA  26.00 

line  333.  500/600  ohms 


Push  puli  low  level  plates  30.000  ohms  50.  135.  300. 
tu  multiple  line  plate  to  plate  333.  500'600  uhmc 

Three  sett  of  balaiued  500,  60Uuhms  500,600  uhmi  30*13.000  4  10  I)B  — *74  DB  0  MA  30  00 

windinKS  fur  hybrid  ser¬ 
vice.  centertapped 


TYPICAL  LS  OUTPUT  TRANSFORMERS 


500.  333.  350. 
200.  135.  50.  30. 
30.  15.  10.  7.5, 
5.  13 


•htnt  plate  30.  15.  10.  7  5. 

e _ 5.  2  5.  1  2 

hms  piste  500.  333,  250, 

e  200  135,  50,  30. 
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A  McGRAW  ■  HILL 
P  UBLICATION 


fLIGHT-TCST  INSTkUMCNT ATION — Stress  and  strain  trace  for  new  Hiller  helicopter  designs  is  prevented  from 
drifting  off  recording  paper  by  automatic  compensation  technique  developed  by  electronic  engineering  Associates,  Ltd 
(See  p  131) . .  coven 


FIGURES  OF  THE  MONTH . 

Includes  Electronics  Output  Index,  a  business  barometer  for  management 

INDUSTRY  REPORT . 

Top-lerel  news,  trends  and  market  interpretotions 

NAVY  VLF  TRANSMITTER  WILL  RADIATE  1,000  KW,  by  T.  D.  Hobart . 

Navy  Communications  Service  girds  for  action  in  Arctic  and  North  Pacific 

ULTRASONIC  TINNING  TECHNIQUES  FOR  ALUMINUM,  by  Alan  E.  Crawford . 

Ultrasonic  cavitation  action  in  molten  solder  gives  simultaneous  cleaning  and  tinning  without  flux 

COMMUNITY  ANTENNAS  BRING  TV  TO  FRINGE  AREAS,  by  John  M.  Carroll . 

Master  systems  may  feed  1,000,000  new  viewers  eventually 

RADIOACTIVE  THICKNESS  GAGE  CONTROLS  PAPER  WEIGHT,  by  G.  J.  Leighton . 

Sheet  thickness  in  a  paper  mill  is  meosured  accurately  by  measuring  absorption  of  rodiooctive  rays 

A  LOW-FREQUENCY  FUNCTION  GENERATOR,  by  Robert  H.  Brunner . 

Squore,  triongular  or  sine  waves  are  generated  in  0.01  to  1,000-cps  range 

STABLE  OSCILLATOR  FOR  UHF  TV  RECEIVERS,  by  K.  E.  Loofbourrow  and  C.  M.  Morris 
Stobility  depends  upon  use  of  proper  tube  and  careful  circuit  design  ^ 

SWITCH  PROVIDES  D-C  REFERENCE  DISPLAY,  by  R.  Stuart  MacKay . 

Simple  circuits  substitute  for  d-c  oscilloscope  omplifiers 


DOUBLE-COUNTER  F-M  AND  AFC  DISCRIMINATOR,  by  J.  J.  Hupert,  A.  Przedpelski  and  K.  Ringer  124 

Improvement  over  single-counter  circuit  eliminotes  tuned  circuits  and  cancels  drift  effects 

HOW  TO  APPLY  VIBRATION  ISOLATORS,  by  R.  J  Dickie .  126 

Proper  techniques  in  using  isolators  to  minimize  vibration-caused  malfunctions  of  mobile  electronic  equ'pment 

CARRIER  AMPLIFIER  HAS  ZERO  DRIFT,  by  Angelo  Perone .  131 

Automatic  zeroing  circuit  eliminates  lost  time  in  evaluating  dynamic  test  records 

ONE-CHANNEL  CONVERTER  FOR  UHF  TELEVISION,  by  Wen  Yuan  Pan . 134 

Single-tube  circuit  uses  crystal  mixer  and  printed  inductors 

STABILIZED  TIME-DIVISION  MULTIPLIER,  by  C.  D.  Morrill  and  R.  V.  Baum  139 

Computer  circuits  that  can  be  applied  to  many  types  of  equipment 

BANDWIDTH  MONOGRAPH  FOR  PULSE  FILTER  NETWORKS  (Reference  Sheet),  by  B.  L.  Adams  and  T.  M.  Staut  142 
Gives  minimum  bandwidth  for  adequate  transmission  of  rectangular  pulses  by  ideal  and  practical  R-C  filters 

ANNUAL  INDEX,  VOLUME  25 .  44B 


CROSSTALK  97  ELECTRONS  AT  WORK 

PLANTS  AND  PEOPLE . 364  NEW  BOO 


146  PRODUCTION  TECHNIQUES 


NEW  PRODUCTS 
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INDUCTION  SOLDERING  UNIT 
MODEL  PM1 

for  soldering  small  metal  parts 
and  assemblies 


The  Marion  Model  PMl  Induction  Heating  Units,  pictured 
above,  are  in  service  at  the  Clyde.  New  York,  plant  of  the  General 
Electric  Company. 

Germanium  diodes,  diffused  junction  rectifiers  and  transislore  ate 
manufactured  at  the  Clyde  plant  and  the  Model  PMl  Induction  Heater 
plays  an  important  role  in  a  sub -assembly  operation  on  the  whisker 
diode  line.  A  very  small  pellet  of  germanium  metal  is  soldered  to  the 
end  of  a  nickel  pin  and  the  Induction  Heater  is  used  to  elevate  the 
temperature  to  the  desired  value. 


This  Marion  low  cost,  low  powered,  portable  Induction  Soldering  Unit  (Model  PMl)  simplifies, 
improves  and  speeds  up  the  production  of  magnet  assemblies,  relay  armatures,  connectors, 
capacitors,  transformer  cons,  germanium  diode  assemblies  and  other  parts  and  assemblies 
in  the  manufacture  of  electrical  and  electronic  components.  In  addition,  the  Marion  PMl 
Induction  Soldering  Unit  has  many  applications  in  other  fields  such  as  jewelry,  watches,  toys, 
automotive  ports,  household  fixtures,  etc.  Wherever  the  application  of  intense  heat  to  small 
units  is  required  chances  are  that  it  can  be  done  better,  faster  and  easier  with  this  Morion  Unit. 

The  unit  was  originally  designed  and  has  been  used  successfully  for  many  years  by  Marion 
in  the  true  glass-to-metal  seeding  of  Ruggedized  and  other  hermetically  sealed  instruments. 


SPiCIFICATIONS 

cl«i  Power:  775  watts  ot  full  power  output,  100  waits  standby. 

Th«  antira  unit  is  rigidly  assamblod  and  mountod  to  pravent 
k  cobinat  ere -over  and  foilure  of  components.  It  easily  meets  latest 

F.C-C.  requirements  on  rodiation. 


Foi  iuithei  inionnation  writ*  Marion  Electrical  Instrument  Co.,  401  Canal  Street.  Manchester,  N.H.,  U.S  A. 


MANUFACTURERS  OF  K  U  G  G  I  D  I  Z  I  D.  HERMETICALLY  SEALED  AND  STANDARD  PANEL  INSTRUMENTS 
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MAGSLIP  RESOLVER  No.  2  r'< 


^  THE  RESOLVER  No-  2  is  a  special  type  of  Magslip  used  foKthe  sdvtion  | 

v-  of  trigonometrical  problems,  such  as  the  conversion  of  polar  to  Cartesian  | 

^  •<-  i.  ‘^O'Ordinates.  | 

L  Each  stator  phase  is  energized  in  accordance  with  an  applied  computing  i 

/  I 

^  voltage.  No  power  is  taken  from  this  source,  energization  being  obtained  | 

by  means  of  an  amplifier  and  a  second  (feedback)  stator  winding.  The  | 
CouPov  rotor  voltages  are  proportional  to  the  exciting  voltages  and  to  the 

sine  and  cosine  of  the  angle  between 
the  stator  and  rotor  electrical  axes.  The 

Please  mail  Bulletin  B-690  fully  describing  \ 

MUIRHEAD  MAGSLIP  RESOLVERS.  \  error  does  not  exceed  0.1  %. 
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Electronics  Output  Index 


Previous 

Month- 


Latest 

Month 


Previous 

Month 


Latest 

Month 


TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

Sets  in  Use-total . 

Sets  in  Use— netw  k  conn. 
Sets  m  Use-New  York 
Sets  in  Use— Los  Angeles 
Sets  in  Use-Chicago . . 


RECEIVER 

PRODUCTION 

(Source:  RTMA) 
Television  sets 
Home  sets 
Clock  Radios 
Portable  sets  .  . 
Auto  sets . 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  Sept.  '51  Aug.  '52 

Aeronautical  .  32,221  34,07C 

Marine .  32,870  36,78' 

Police,  fire,  etc .  9,735  ll,48t 

Industrial .  10  591  14,44( 

Land  Transportation  .  4  453  5,20' 

Amateur .  95,131  114,88: 

Citizens  Radio  .  651  1,741 

Disaster  .  9  8( 

Experimental  .  439  38; 

Common  carrier .  822  98‘ 


RECEIVER  SALES 

(Source:  RTMA) 


Television  sets,  units  . 
Radio  sets  (except  auto) 


RECEIVING  TUBE  SALES 

(Source.  RTMA)  Sept.  51 

Receiv.  tubes,  total  units  27,946,193 

Receiving  tubes,  new  sets  16, 1 76,604 

Rec  lubes,  replacement  7,363,721 

Receiving  tubes,  govt  1,568,880 

Receiving  tubes,  export.  2,836,988 

Picture  tubes,  to  mfrs. .  294,951 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Aug.  '51 
Prod,  workers,  electronic  238,500 

Av.  wkly.  earnings,  elect.  $60.34 

Av.  wkly.  earnings,  radio  $57.26 

Av.  weekly  hours,  elect.  40  2 

Av.  weekly  hours,  radio  39.9 


BROADCAST 

STATIONS 

(Source:  FCC) 

TV  Stations  on  Air  ... 
TV  Stns  CPs-not  on  air 
TV  Stns-Applications  . 

AM  Stations  on  Air  . . 
AM  Stns  CPs-not  on  air 
AM  Stns-Applications. 

FM  Stations  on  Air  . 
FM  Stns  CPs— not  on  air 
FM  Stns-Applications. 


STOCK  PRICE  AVERAGES 

(Source  Standard  and  Poor's)  Oct. 
Radio— TV  &  Electronics  2! 

Radio  Broadcasters  .  .  2‘ 


Quarterly  Figures  — 
Previous  Latest 
Quarter  Quarter 


624  INDUSTRIAL 

"  EQUIPMENT  ORDERS 

(Source:  NEMA) 

D  electric  Heating _  $600,000  $150,000  $510  000 

Induction  Heating  . .  $3,140,000  $2,400,000  $2,410,000 

Sept.  '52 

$4847138  INDUSTRIAL  TUBE  SALES 

$i!607’i07  (Source:  NEMA)  2nd '51  1st '52  2nd  52 

$3,898,867  Vacuum  (non-receiving)  $7,750,000  $11,320,000  $12,110  000 

$1,203,917  Gas  or  vapor  .  $2,700,000  $3,100,000  $3,150,000 

$5835,622  Phototubes  .  $360,000  $500,000  $480,000 

$809,475  Magnetrons  and  velocity 

$6,581,618  modulation  tubes  ,  .  .  $4,130,000  $8,460,000  $9  830  000 

p— provisional;  r-revised;  e— estimated 


NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 
AM'FM-ABC  .  J 

AM/FM-CBS  .  ! 

AM/FM-MBS .  ! 

AM/FM-NBC  .  ! 

TV-ABC  .  ! 

TV-CBS  .  ! 

TV-DuMont  . 

TV-NBC  .  ! 
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Voters  Take  Top  Hooperating 


Nation  and  world  gather  at 
radio  and  television  sets  as 
election  ballots  are  tallied 

Election  night  saw  the  nation’s 
radio,  television  and  wire  facili¬ 
ties  teamed  to  provide  the  timeli¬ 
est  and  most  comprehensive  cov- 
erajre  ever  accorded  a  national 
election.  Twelve  million  of  the 
18,700,000  television  seta  in  use 
were  tuned  to  election  returns 
broadcast  by  109  stations  in  66 
cities. 

►  Network — Miles  of  intercity  tv 
relay  circuits  pressed  into  use 
totaled  30,000,  including  2,800 
miles  added  especially  for  election 
coverajre.  The  additional  circuits 
linked  Chicago  and  New  York, 
Chicago  and  Omaha,  Los  Angeles 
and  Denver,  San  Francisco  and 
Oakland  and  furnished  pick-ups 
at  the  election  headquarters  of  the 
presidential  and  vice-presidential 
candidates.  Election  returns  were 
also  featured  over  more  than  2,000 
standard  broadcast  stations. 

►  Overseas — The  Voice  of  America 
broadcast  continuously  election 
night;  its  75  short-wave  transmit¬ 
ters  bringing  election  news  in  46 
languages  to  an  estimated  100- 
million  listeners  abroad. 

In  many  areas,  medium-v  ave 
stations,  including  the  vast  Armed 
Forces  Radio  Service  network,  re¬ 
layed  VOA  broadcasts  to  local 
listeners.  In  South  America  VOA 
rebroadcasts  were  carried  by  more 
than  200  local  stations. 

►  Korea — Our  fighting  men  in 
Korea  and  at  military  installations 
throughout  the  Pacific  Ocean  area 
and  Alaska  received  election  news 
through  the  facilities  of  the  .Armed 


Forces  Radio  Service,  whose  six 
west-coast  short-wave  staiions 
beamed  the  returns  to  two-dozen 
or  more  medium-wave  staiions 
overseas. 

More  Electronics 
Materials  Shortages? 

NPA  sees  less  steel  and  alu¬ 
minum  for  first  quarter  of  1953. 
Copper  supplies  also  uncertain 

CONTROLLKn  MATERIALS  such  as 
steel,  aluminum  and  copper  will 
be  in  tight  supply  at  least  through 


the  first  quarter  of  1953,  accord¬ 
ing  to  NPA’s  electronics  division. 
Donald  Parris,  Deputy  Director 
of  the  division,  warns  that  not 
enough  raw  materials  are  in  pros¬ 
pect  for  expanded  civilian  demand 
plus  anticipated  military  require¬ 
ments. 

As  a  result,  first  quarter  pro¬ 
duction  of  tv  receivers  may  be 
limited  below  demand  and  struc¬ 
tural  steel  for  tv  towers  may  be 
scarce.  By  the  start  of  the  second 
quarter  however,  supplies  of  sheet 
and  strip  steel,  aluminum  and 
copper  are  expected  to  be  in  bal¬ 
ance  with  demand. 

►  Steel — Steps  are  being  taken  to 
distribute  available  steel  equi¬ 
tably.  No  change  in  allotments 
for  civilian  use  is  contemplated 
in  the  remainder  of  19.52  nor  is 


New  York  Banks  Use  Facsimile 


Fifteen  New  York  City  bonks  and  the  Federol  Reserve  Bonk  of  New  York  ore 
now  using  Western  Union's  Introfox  facsimile  system  for  authorizing  tronsfer 
of  funds  from  the  Reserve  Bank  to  other  banks  throughout  the  country. 
The  facsimile  reproduction  of  a  honker's  signoture,  on  the  equipment  shown, 
is  sufficient  outhorizotion  for  transfer  of  millions  of  dollars 
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there  likely  to  be  a  change  in  the 
present  rule  providing  for  pri¬ 
ority  treatment  of  carry-over 
orders. 

Although  military  order.s  have 
a  steel  production  set-aside  for 
preferential  deliveries,  effort  is 
being  made  not  to  overload  mills 
with  them  at  the  expense  of  non¬ 
military  customers.  Quantities  of 
certain  types  of  steel  “emergency 
rations"  for  both  small  and  large 
users  are  being  increased.  Loud¬ 
speaker  manufacturers,  however, 
have  notified  NPA  that  allotments 
of  steel  for  the  first  quarter  of 
1953  are  inadequate  since  that  is 
the  period  when  demand  for  their 
product  is  highest. 

►  Aluminum — Aluminum  supply 
will  be  tight  through  the  first 
quarter  of  1953  unless  mining 
areas  get  heavy  rainfalls  needed 
for  mining  processes  soon,  ac¬ 
cording  to  DPA.  Droughts  in  the 
Pacific  Northwest  and  in  the  Ten¬ 
nessee  Valley  have  set  back  pro¬ 
duction.  Estimates  of  supply  for 


the  first  quarter  of  1953  have  been 
scaled  down  from  810  million 
pounds  to  775  million. 

Beginning  in  the  second  quar¬ 
ter,  however,  aluminum  supplies 
are  expected  to  improve  substan¬ 
tially  as  a  result  of  new  plants 
and  increased  water  supplies. 

►  Copper — NPA’s  copper  division 
sees  uncertainties  in  supplies,  de¬ 
spite  substantial  buying  of  foreign 
copper  in  recent  months  resulting 
from  pricing  arrangements  ap¬ 
proved  in  May.  Supplies  of  foreign 
raw  copper  increased  substan¬ 
tially  during  the  third  quarter  of 
1952,  but  refined  copper  from 
domestic  ores  and  scrap  declined. 
Receipts  of  copper  and  copper- 
base  alloy  scrap  by  mills  and 
foundries  also  dropped. 

The  current  copper  supply  situ¬ 
ation  is  roughly  in  balance  with 
authorized  demand  for  both  fourth 
quarter  and  first  quarter  of  1953, 
but  NPA  sees  the  probability  that 
a  deficit  may  occur  as  demand  con¬ 
ditions  change. 


Engineer  Import  Speeded 


McCarran  Act  gives  priority 
to  immigrants  possessing  skills 
urgently  needed  in  this  country 

By  affording  preference  to  foreign 
engineers  who  desire  to  enter  the 
U.  S.,  the  McCarran  Immigration 
Act  may  aid  the  electronic’-  indus¬ 
try,  still  short  of  such  personnel. 

Past  efforts  of  firms  to  import 
engineers  from  Europe,  where  the 
re.serve  of  engineers  appears  to  ex¬ 
ceed  ours  (see  ‘Wanted :  More  Elec¬ 
tronic  Engineers’,  Elect?.o»’ics,  p 
5,  .Tuly  1952),  have  been  hl,.dered 
by  immigration  laws  requiring 
specialists  to  add  their  names  to 
long,  heterogeneous  lists. 

The  new  immigration  law  voids 
existing  quota  lists  and  sets  aside 
the  top  50  percent  of  each  coun¬ 
try’s  quota  of  immigrants  for  in¬ 
dividuals  whose  presence  the  At¬ 
torney  General  finds  is  urgently 
needed  because  of  their  high  edu¬ 
cation,  technical  training  and 


highly  specialized  experience. 

Organizations  or  firms  must 
petition  the  Attorney  General 
through  their  District  Director  of 
the  Immigration  and  Naturaliza¬ 
tion  Service  on  behalf  of  aliens 
they  wish  to  import. 

►  CI"aran”e — Some  aliens  can  he 
cleared  to  handle  classified  mate¬ 
rial  and  some  defense  plants  now 
have  cleared  aliens  engaged  in 
such  work.  However,  a  completed 
alien-personnel  questionnaire  must 
be  submitted  to  the  plant’s  con¬ 
tracting  officers  with  the  usual 
requests  for  security  clearance. 
Clearance  is  granted  or  withheld 
by  the  contracting  officers  on  the 
basis  of  thorough  background  in¬ 
vestigations  by  the  intelligence 
branches  of  the  armed  services 
concerned. 

A  cleared  alien  may  be  afforded 
the  same  access  to  classified  in¬ 
formation  as  a  citizen  having  like 
clearance. 


How  Electronics  Plants 
Expanded  For  Defense 


Tax-aided  investments  top  $63 
million.  Over  200  companies 
enlarged  production  facilities 


Index  of  the  growth  of  electronics 
plants  this  year  is  .seen  in  an  analy¬ 
sis  of  the  Certificates  of  Necessity 
issued  by  the  Defense  Production 
Administration  during  the  first 
nine  months.  As  is  shown  in  the 
chart,  the  total  amount  of  these 
certificates  .  .  .  which  represents 
the  estimated  cost  of  added  pro¬ 
ductive  capacity  for  U.  S.  mobili¬ 
zation  goals  .  .  .  reached  $63.8 
million.  The  grand  total  in  elec¬ 
tronics  tax  write-offs  approved  by 
DPA  since  the  tax-aid  program  be¬ 
gan  in  1950  thus  neared  $300 
million. 

►  Expansion  Plans — More  than 
200  electronics  and  related  manu¬ 
facturers  were  involved  in  the 
$63.8  million  expansion.  Individ¬ 
ual  company  investments  ranged 
from  as  little  as  $2,523  by  Treitel- 
Grotz  Co.  for  the  production  of 
electronic  parts  to  a  high  of  $6.1 
million  by  RCA  for  electronic 
equipment  and  tubes. 

More  than  half  of  this  year’s 
total  tax-aided  investment  is  di¬ 
vided  among  7  electronic  manu¬ 
facturers:  RCA  $6.1  million.  VV'est- 
inghouse  $5.9  million,  GE  $5.2 
million,  Raytheon  $4.6  million, 
Sylvania  $3.9  million.  Western 
Electric  $3.4  million  and  Zenith 
$3.4  million. 

►  Products — Most  of  the  author¬ 
ized  expansions  were  for  the  pro- 

(Continued  on  pogc  8) 
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This  is  one  more  reason  why  it  will  pay 
you  to  insist  on  Sylvania  tubes. 


Incidentally,  do  you  hove  our  latest  TR  and  ATR 
catalog  in  your  file?  If  you  don't,  better  mail  the 
coupon  for  your  copy  NOW  I 


EltCTNNIC  HYKES:  UM  TUKS:  TEIEYISON  nCTMt  TWES:  EUCHOMC  TESI 
EOVfMENT  nUOttSCENT  TWES.  FIXIMES.  9SII  lUtlW.  WHINS  KVKES; 
IISNI  NIIS:  mTOtAMrS:  IEIEVI90N  SOS 


r - 1 

f  Sylvonia  Electric  Products  Inc.  | 

I  Dept.  E-2612,  1740  Broadway  | 

I  New  York  19,  N.  Y.  ' 

I  Please  send  me  the  new  Sylvania  catalog  of  TR  and  ATR  I 

I  Microwave  Gas  Switching  Tubes.  | 

I  Nnmr  I 

{  Sirert  | 


I  City _ Zone _ Smtr  I 

I _ J 
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duction  of  “electronic  equipment.” 
However,  a  larjre  portion  wa.s  ear¬ 
marked  for  electronic  tube  pro¬ 
duction  facilities.  A  $5.7  million 
expansion  was  arranged  by  W'est- 
inghouse  for  the  production  of 
electronic  tube  glass  envelopes. 
Other  investments  for  tube  pro¬ 
duction  facilities  now  awaiting 
UPA  approval  total  $7.5  million. 

An  average  of  about  65  percent 
of  this  year’s  $63.8  million  elec¬ 
tronics  expansion  has  been  ap¬ 
proved  for  5-year  depreciation.  On 
individual  investments  the  por¬ 
tions  have  ranged  from  25  percent 
to  85  percent,  depending  on  DPA 
determinations. 


Rocket-borne  Geiger  counter 
radios  data  to  icebreaker 
by  fm/fm  telemetering  link 

CosMlC-RAY  ACTIVITY  over  the 
earth’s  magnetic  pole  was  the  sub¬ 
ject  of  high-altitude  research  re¬ 
cently  carried  out  by  a  Navy 
research  team  aboard  the  Coast 
Guard  icebreaker  Eastwind. 

Small  (8-in.  diameter)  ‘Deacon’ 
rockets  carried  Geiger-Mueller 
counters  and  ionization  chambers 
to  altitudes  greater  than  40  miles. 
Data  was  reported  to  the  ship  by 
a  one-watt  transmitter  operating 
on  75  me.  An  fm  fm  system  of 
radio  telemetering  was  used. 


The  totol  dropped  in  the  first  two 
(jost-wor  yeors.  Then  the  rearmament 
program,  added  to  new  civilian  needs, 
produced  a  new  high  in  number  of 
companies  in  the  field 


To  attain  the  necessary  altitude 
with  small,  relatively  inexpensive 
rockets,  plastic  balloons  like  the 
one  shown  above  carried  the 
rockets  out  of  the  earth’s  atmos¬ 
phere. 

Beyond  the  earth’s  atmosphere, 
the  rockets  were  fired  by  timing 
devices  carried  in  their  tail. 

Instruments  aboard  the  rocket 
were  expendable,  but  in  other  ex¬ 
periments  the  balloons  carried 
nuclear  emulsion  plates  to  be  let 
down  by  parachute.  During  the.'^e 
tests.  Navy  patrol  bombers  from 
the  Thule  (Greenland)  airbase 
tracked  the  balloons  and  located 
impact  spots  where  the  equipment 
landed. 


Parts  Manufacturers 
Fight  OPS  Price  Lids 

Parts  price  ceilings  still  in 
effect  as  RTMA  continues 
protests  to  the  government 

Revkrbkrations  caused  by  OPS  ac¬ 
tion  recontrolling  radio,  television 
and  phonograph  component  parts 
prices  in  October  are  still  circling 
the  electronic  industry.  RTMA, 
which  led  the  fight  for  the  parts  in¬ 
dustry  again.st  the  ceilings,  has  pro¬ 
tested  vigorously  to  OPS  and  re¬ 
cently  asked  the  Economic  Stabili¬ 
zation  Agency  to  rescind  the  order. 
Action  by  the  higher  agency  has 
yet  to  be  taken,  as  of  this  writing. 

►  Five  Reasons— RTMA  listed  five 
reasons  why  it  believes  the  OPS  ac¬ 
tion  was  unjustified  and  contrary  to 
the  Government’s  economic  stabili¬ 
zation  policy: 

Congress  has  directed  OPS  to  de¬ 
control  commodities  as  rapidly  as 
po.ssible  when  such  action  does  not 
impair  the  defense  effort  or  create 
inflationary  pressures.  OPS  in  an 
earlier  order  stated  that  radio-tele¬ 
vision  components,  as  well  as  re¬ 
ceivers,  clearly  qualify  for  price- 
control  suspension  under  the  De¬ 
fense  Production  Act  as  amended. 

OPS  did  not  follow  the  customary 
practice  of  consulting  industry  rep¬ 
resentatives  before  issuing  the 
order,  and  the  act  was  one  of  bad 
faith  with  manufacturers  who  had 
agreed  to  supply  monthly  data  to 
OPS  for  use  in  a  “trigger”  index 
on  price  movements. 

RTMA  counsel  doubts  that  the 
OPS  action  is  legal  because  the 
earlier  OPS  order  suspending  con¬ 
trols  declared  that  suspension 
would  be  terminated  if  the  price 
index  reached  97  percent  of  the 
January  1951  level. 

The  OPS  action  was  not  based  on 
fact,  .so  its  findings  cannot  be  sub¬ 
stantiated. 

While  industry,  through  RTMA, 
was  granted  a  hearing  on  the  re¬ 
control  order  after  it  was  issued, 
the  decision  of  OPS  to  sustain  the 
order  was  made  by  OPS  officials  be- 

(Continued  on  pogc  10) 
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Printed  ciri  iiTiT like  th«»se  shown  here  offer 
important  advantages  in  radio  and  TV  pro¬ 
duction — fewer  parts  to  purchase,  inspect, 
handle,  and  stock;  fewer  soldering  opera¬ 
tions  and  (jiiicker  assembly  with  minimal 
wiring  errors;  faster  and  easier  insftection; 
greater  compactness;  and  lighter  weight. 
And  usually  they  cost  less  than  the  individ¬ 
ual  capacitors  and  resistors  they  replace! 

Bl  'LPLATE  Printed  Circuits  are  a  logical 
outgrowth  t)f  Sprague-Herlec  HULPLATE 
Multiple  Ceramic  Capacitttrs,  first  to  use  the 
active  dielectric  as  a  supporting  medium  for 
printed  wiring.  The  printed  resistor  ele¬ 


ments  of  these  plates  have  proved  to  he 
highly  stable,  another  important  Sprague 
contribution. 

I'housands  of  Bl'LPLATES  are  now  in 
use  in  radio,  television,  and  military  elec¬ 
tronics.  Are  you  overlooking  a  winning  bet 
for  your  production.’ 

And  remember — if  you  have  a  special  prob¬ 
lem  on  a  network  which  must  perform  a 
certain  circuit  function,  Sprague  will  design 
it  for  you. 

Write  today  for  Engineering  Bulletin  650 
to  Sprague  Electric  (iumpany,  35  Marshall 
Street,  North  Adams,  Mass. 
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fore  whom  industry  was  not  per¬ 
mitted  to  state  its  case. 

►  OPS  View — Reasons  for  the  OPS 
action  were  stated  by  the  aprency 
when  it  issued  the  order  in  Octo¬ 
ber: 

Prices  of  parts  affected  the 
charges  for  an  “important”  con¬ 
sumer  service,  the  repair  of  radios 
and  tv  sets.  This  service  is  now  at 
or  near  ceiling,  and  suspension  of 
controls  on  parts  made  price  con¬ 
trols  “ineffective”  for  the  .service. 

The  parts  in  question  are  used  in 
many  other  items  which  are  .still 
controlled.  The  agency  said  it  could 
not  “practicably”  administer  sus¬ 
pension  of  controls  on  parts  used  in 
radios  while  keeping  ceilings  on  the 
same  parts  used  in  other  end  prod¬ 
ucts. 


Financial  Roundup 

Activity  on  the  electronics  indus¬ 
try’s  financial  front  during  October 
was  not  as  heavy  as  during  the 
previous  month.  A  total  of  7  com¬ 
panies  released  earnings  state¬ 
ments,  2  firms  offered  .stock  and  4 
manufacturers  made  stock  filings. 

►  Profits — For  the  first  nine 
months  of  1952  the  net  profit  pic¬ 
ture  of  seven  electronics  com¬ 
panies  was  as  follows: 

Comptinv  i9Sg 

Aviation, ,  f:i0.33g.784*  $'.».Or>4>.34:»* 

6.  E .  04.750.00n  8r,.‘»36.()00 

MinneApoli^'Honey- 

weU .  3.155,526  7.357.166 

ECA  .  17.H47.no  1K.356.H41 

fcfhAtiia .  5.0.31.701  6.169.504 

^1 .4  utofcraph .  1.54,686  125.411 

Weston .  739,862  452.274 

•  For  nine  months  en«ling  Jtme  30 

►  stock  Offerings — Electronic  Mi¬ 
cro-Ledger  Accounting  publicly  of¬ 
fered  “as  a  speculation”  an  issue 
of  299,900  shares  of  common  stock 
(par  10  cents)  at  $1  per  share.  Net 
proceeds  will  be  used  for  building 
and  installing  equipment  and  for 
further  development  and  adminis¬ 
tration  expenses. 

Jefferson  Electric  made  a  public 
offering  of  a  new  issue  of  100,000 
shares  of  $5  par  common  stock  at 
$10  per  share.  The  proceeds  will 
be  used  for  expenditures  for  plant 
and  equipment  under  the  com¬ 
pany’s  expansion  program.  The 


cost  of  additional  facilities  is  esti¬ 
mated  at  approximately  $830,000. 

►  Stock  Filings — Reeves  Sound- 
craft  filed  with  SEC  for  10,245 
shares  of  common  stock  (par  value 
5  cents)  to  be  offered  at  market 
value  estimated  at  about  $2.62i. 
Proceeds  will  go  to  Bernard  Good¬ 
win,  the  selling  stockholder. 

Trad  Television  filed  with  SEC 
for  50,000  shares  of  common  stock 
(par  1  cent)  to  be  offered  at  the 
market  value  (around  35  cents  per 
share)  but  the  offer  was  later 
withdrawn. 

Video  Products  filed  with  SEC 
for  75,000  shares  of  common  stock 
(par  50  cents)  to  be  offered  at 
$2.50  per  share  without  under¬ 
writing.  The  proceeds  will  be  used 
for  working  capital. 

Wilcox-Gay  filed  with  SEC  for 
$200,000  of  common  stock  (par  $1) 
to  be  issued  at  the  market  value 
( 1.12i  per  share  on  Oct.  14)  to  em¬ 
ployees  under  the  company’s  Em¬ 
ployees  Stock  Purchase  Plan.  There 
will  be  no  proceeds  to  the  company. 


American  Ship  Radar 
Tops  2,000 


Authorizations  for  use  of  ship 
i-adar  equipment  by  American-flag 
merchant  vessels  had  reached  2,144 
by  November,  according  to  Federal 
Communications  Commission.  This 
represents  an  equipment  invest¬ 
ment  of  better  than  $27  million 
since  the  average  set  in  use  cost  be¬ 
tween  $11  thousand  and  $12.5  thou- 
.sand.  In  addition,  the  mast,  cable, 
incidentals  and  installation  costs 
borne  by  the  ship  owner  came  to 


between  $1,500  and  $4,000  per  job. 

Increase  in  use  since  1947  shows 
in  the  bar  chart. 

►  Competitive  Business — Despite 
the  fact  that  every  new  river  tow¬ 
boat  is  said  to  come  from  the  yard 
complete  with  radar,  there  are  too 
many  manufacturers  in  the  field  for 
any  one  of  them  to  make  a  killing. 

Individual  figures  are  hard  to 
come  by,  but  among  the  leaders  are 
RCA,  Raytheon  and  Sperry.  Others 
with  type  approval  by  FCC  include 
Canadian  Arsenal,  Ltd.  (said  to  be 
doing  a  big  Canadian  busine.ss) ; 
Canadian  Marconi  Co. ;  Decca  Navi¬ 
gator,  Ltd.;  Electric  Service  Co.; 
Harbor  Electronics  Co.;  and  West- 
inghouse.  Decca,  best  known  for  its 
hyperbolic  navigation  s.vstem,  is  a 
newcomer  with  a  low-power  set  as 
low  as  $5,835.  Since  August,  it  has 
sold  four  American  flag  ships. 

Television  Stations 
Meet  Starting  Dates 

KDUB-TV  is  fourth  post-freeze 
station  in  operation.  More 
to  debut  this  month 

Lubbock,  Texas  became  the  third 
new  market  for  television  receiv¬ 
er  manufacturers  to  open  this 
year  when  KDUB-TV,  the  nation's 
fourth  new  tv  station,  took  to  the 
air  on  November  5  from  its  interim 
location  atop  Lubbock  National 
Bank  Building. 

The  station  reports  that  with  its 
present  overall  antenna  height  of 
202  feet,  signals  are  reaching  as 
far  as  Big  Spring  and  Stamford, 
Texas,  which  are  110  and  125 
miles  away  respectively.  The  pic¬ 
ture  signal  into  Big  Spring  was 
estimated  at  200  microvolts.  There 
are  about  5,000  sets  in  the  area, 
with  sales  going  at  a  rate  of 
approximately  600  a  week.  Satu¬ 
ration  for  the  market  is  estimated 
at  125,000  sets. 

►  More  Markets — With  Lubbock 
now  on  the  air,  tv  manufacturers 
are  eyeing  their  timetables  fof  the 
next  new  market.  Austin,  Texas; 

(Continued  on  poge  14) 
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Let's  get  our  circuits  straight 


PRINTED  CIRCUITS  ARE  NOT  PRINTED  ELECTRONIC  CIRCUITS 


PRiNno  EUCTRONIC  CIRCUITS  are  complete  or  partial  circuits 
in  truly  miniature  sizes  —  furnished  complete  with  con¬ 
ductors,  resistors,  capacitors  and  brought  out  to  convenient, 
permanently  anchored  mechanical  leads.  Centralab,  the  orig¬ 
inators  of  Printed  Electronic  Circuits,  makes  the  world’s 
most  complete  line  —  from  single  resistor  plates  to  com¬ 
plete  speech  amplifiers. 


A  PRINTED  CIRCUIT  is  a  conductive  pattern  of  an  electric  cir¬ 
cuit,  hut  provides  conductors  only.  Don’t  be  misled.  A 
Printed  Circuit  is  not  a  Printed  Electronic  Circuit.  There 
is  a  place  for  both  in  electronic  design.  Many  times  they 
can  be  used  together  in  the  same  circuit.  But  don’t  expect 
Printed  Circuits  to  do  the  job  that  can  be  provided  only 
by  Printed  Electronic  Circuits. 


For  more  information  on  how  Centralab  Printed  Electronic  Circuits  can  offer 

you  big  savings  . . .  turn  the  page . . . 


-H 


CENTRALAB  now  offers 


smaller  sizes  in  PRINTED 


PC-101 


PC-100 


Don’t  overlook  the  savings  achieved  by  new,  reduced  prices  on 
tliis  '‘bargain  group*’  of  PECs.  Check  coupon  for  bulletins. 
Iteitcxies  (Bulletin  42-128),  Vertical  Integrators  (Bulletin 
42-126),  Audets  (Bulletin  42-129),  Pendetsi (Bulletin  42-149). 


Compare  the  size  of  the  former 
Vertical  Integrator,  (shown  octual  ^ 
size  at  left)  with  Centralab's  new 
smaller  design  (actual  size,  below). 
Only  Vs  0*  much  space  is  needed  by 
this  new  miniaturized  Printed 
Electronic  Circuit. 


Now  —  Centralab  gives  you  even  more  versatility  .  .  .  Actually,  these  miniature  components  have  always 

still  greater  savings  in  eletironic  design.  Yes,  the  saved  you  money  in  time  and  labor.  Now,  for  the  first 

prices  of  several  Printed  Eleclronk  Circuits  have  been  time,  their  first  cost  is  less  than  that  of  the  components 

reduced.  W'hat's  more,  these  components  have  been  they  replace. 

miniaturized  to  still  smaller  sizes.  We  ve  achieved  max-  up  these  savings  —  lower  first  cost  .  .  .  Ic-ss  pro- 

imum  compactness  plus  top  performance  ...  at  a  new  duction  time  and  labor  .  .  .  reduced  purchasing  and 

low  price.  inventory  requirements.  No  wonder  volume  users  find 

If  your  designs  specify  the  capacities  fulfilled  by  Pen-  thc^  can  save  thousands  of  dollars  with  Centralab  Printed 

todes.  Vertical  Integrators,  Auclets,  or  Pendets  —  look  Electronic  Circuits, 
forward  to  savings  ranging  from  0.1  to  7  cents  pier  unit. 


even  greater  savings, 

ELECTRONIC  CIRCUITS 

Save  time  and  money . . .  space  and  weight  with  these  P  E  C's 


riLPlATES  (2  resistors  and  2  capacitors)  for  bypass  and  filter  appli¬ 
cation  in  TV,  FM  and  AM,  where  filter  networks  of  comparable 
component  values  and  layout  are  needed.  28%  less  soldered  connec¬ 
tions.  Save  vital  low  wattage  resistor  stocks.  Technical  Bulletin  42- 131. 


60%  Less  Soldered  Connections  with 
Centralab  Triode  Couplates 


CENT*AIAB  TIIODE  COUPLATES  replace  5  Components  normally  used 
in  audio  circuits.  Triode  &>uplates  are  complete  assemblies  of  3  ca¬ 
pacitors  and  2  resistors  bonded  to  a  dielectric  ceramic  plate.  Available 
in  a  variety  of  resistor  and  capacitor  values.  Technical  Bulletin  42- 127. 


Standard  Model  2  AMPEC  Miniature 
3-Stage  Speech  Amplifier 


PUTE  CAPACiTOes  AND  lESlSToe-CAPAClTOes.  Excellent  for  miniature 
use.  Actual  size  photograph.  Because  of  size,  they  readily  fit  all 
types  of  miniature  and  portable  electronic  equipment  —  overcome 
crowded  conditions  in  TV,  AM,  FM  and  record  player  chassisb 
Technical  Bulletin  42-132. 

New  Model  3  AMPEC  —  A  Sub  Miniature 
3-Stage  Speech  Amplifier 


CENTRALAS'S  CONSTANT  RESEARCH  produced  this  amazing  development  * 
in  Printed  Electronic  Circuits..  The  remarkably  small  dimensions  of 
this  new  amplifier  unit  are  approximately  I’s:'  x  x  'Ha”. 

Check  coupon  for  Technical  Bulletin  42-130. 

Cen^alab 

A  Division  of  GLOBE-UNION  INC.,  Milwaukee  1,  Wis. 


AMPEC  —  A  full  3-Stage  speech  amplifier.  Provides  highly  efficient 
performance.  Size  I’c"  x  IH"  x  %’  over  tube  sockets!  Used  in 
hc-aring  aids,  mike  preamps  and  other  applications  where  small  size 
and  outstanding  performance  count.  Technical  Bulletin  42-117. 


■ 

1  ■■  ■  ■ 

■ 

Ccnfrolob,  A  Div.  of  Globe^Unien  Inc. 

914  Eost  Keefe  Avenue,  Milwaukee  1,  Wisconsin 

Please  send  me  the  Technical  Bulletins  on  I 

Printed  F.lertronic  Circuits  as  checked  below;  1 

□  42-128 

□  42-129  0  42-131 

□  42-127  0  42-117 

□  42-126 

Name . - . 

□  42-149  0  42-132 

□  42-130 
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York,  Pa.;  Roanoke,  Va.  and  Spo¬ 
kane,  Wash.,  are  given  top  priority 
but  the  industry  also  is  watching 
the  ‘sleepers’  like  Jackson,  Miss., 
and  Mobile,  Ala. 

Estimates  by  set  manufacturers 
of  the  number  of  additional  new 
markets  they  expect  this  year 
vary  from  a  low  of  6  to  a  high  of 
12.  The  industry’s  outlook  for  new 
markets  in  1953  varies  even  more. 
Estimates  range  from  as  few  as 
25  to  a  top  of  65. 

►  Old  Markets — Even  though  there 
are  18.7  million  sets  now  in  use,  the 
industry  could  ‘get  along’  without 
new  markets.  From  60  to  75  per¬ 
cent  of  all  sales  represent  natural 
replacement  as  owners  of  7,  10, 
12,  14  and  16-inch  sets  trade  in 
for  the  20-inch  and  larger  screens. 
And  there  is  a  market  developing 
for  second  sets  as  owners  keep  the 
old  smaller  set  for  the  bedroom, 
child’s  room  or  recreation  room 
and  buy  one  for  the  parlor.  Deal¬ 
ers  estimate  second-set  sales  com¬ 
prise  from  5  percent  to  10  percent 
of  the  total. 


Electronics  Invades  Medical  Labs 


Survey  shows  $290,000  worth 
of  instruments  in  one  lab,  made 
chiefly  by  electronic  firms 


6  Scaler  ehutoffs,  automatic... 

7  Scintillation  detectors . 

6  Spectrometers,  recording  in¬ 

frared  . 

1  Spe<'trophotometer.  recording 

ultraviolet  . 

10  Spectrophotometers  . 

7  Spectrophotometers,  quartz  .  . 

1  Stimulator,  electrical  . 

1  Time-delay  generator . 

8  Timers,  electronic  . 

2  Tube  testers  . 

Tubes,  components  and  indi¬ 
vidual  meters  in  stiH’k . 

1  I’ltracentrlfuge  . 

1  Ultrasonic  generator . 

1  Vacuum-tube  bridge  . 

7  V’acuum-tube  voltmeters  .... 

1  X-ray  unit,  soft  type . 

Total  . 


Manufacturkrs  of  electronic  equip¬ 
ment  are  invading  an  instrument 
market  hitherto  dominated  by 
firms  specializing  in  medical 
equipment.  This  conclusion  is  de¬ 
rived  from  an  instrument-by- 
instrument  survey  of  each  labora¬ 
tory  in  the  Sloan-Kettering  Insti¬ 
tute  in  New  York  City,  devoted 
entirely  to  cancer  research. 

Total  numbers  of  instruments 
of  each  type  and  estimated  total 
values  are  tabulated  here. 


►  Hospital  Needs — Even  more  im¬ 
pressive  is  the  tabulation  of  elec¬ 
tronic  equipment  for  Memorial 
Center,  of  which  SKI  is  a  part. 
Even  a  partial  listing  for  the  hos¬ 
pital  and  clinics  in  this  group 
totals  over  $700,000,  with  the  bulk 
of  this  being  made  by  electronic 
firms.  These  figures  do  not  in¬ 
clude  installation  costs,  often 
more  than  the  instruments  them¬ 
selves  because  of  need  for  special 
room  constructions  with  lead 
shielding  and  elaborate  safety 
precautions.  Following  is  the  par¬ 
tial  listing  with  price  estimates: 


2  Ampliflers,  a-c  linear . 

1  Ampliher,  audio  . 

4  Amplifiers,  d-c  . 

3  Capacitance  bridges  . 

6  Capacitor  decades  . 

1  Capacitor,  precision  air . 

13  Cathode-ray  o8cillos.'4»pee  ... 

2  Colorimeters,  photoelectric... 

1  Conductivity  meter  . 

1  Counter,  automatic  gamma.. 

2  Counters,  beta  . 

3  Counters,  end-window  . 

1  Counting-rate  calculator  .... 

2  Densitometers,  photoelectric.. 

1  Klectrocardiograi^  . 

1  Kle«'troencephalograph  . 

3  Klectrometers  . 

2  Electrometers,  vibratlng-reed . 

1  Electronic  switch  . 

1  Electron  microscope  . 

1  Electrophoresis  equipment  . . . 

1  Electroscope,  quartz-fiber  . . . 

1  FInergy -absorption  apparatus. 

1  Ex{X).sure  timer,  automatic... 

1  Facsimile-type  optical  d**nsity 

analyzer  . 

22  Flow  counters  . 

I  Fluxmeter  . 

10  Fraction  collectors  . 

1  Frequency  meter  . 

8  Galvanometers,  mirror  . 

9  G-M  housing  and  tube.< . 

2  <f-M  quenching  circuits . 

1.7  G-M  tubes  . 

I  Interpolation  oscillator  . 

1  Ionization  chamber  . 

7  Ionization  gages . 

1  I.sodosimeter  . 

3  Kllovollmeters.  ele^’trostatic.  . 

4  Mass  .spft'trometers  . 

3  Monitors,  lab.  radloaetivity .  . 

2  Monitors,  jwrtable  raiiioactiv- 

ity  . 

3  Multimeters  . 

1  Gsclllator,  audio  . 

8  pH  meters  . 

3  Photometers  . 

2  !‘hotometers.  flame  . 

1  Photomultiplier  unit  . 

1  Pipette  dlsiwnser,  automatic. 
1  Poiarimeter,  photoelectric. . . 
6  Potentiometers,  preci'^lon  . .  . 

4  Power  suT>plie.'».  hich-voltage 

regulated  . 

R  Power  supp!  es.  plate  voltage. 

3  Power  sujiplies,  n  gulated . . . . 

II  Preamplifiers . 

R  PreampUtters.  eh*ctrometer  - 

tul>e  . 

3  Pulse  generators  . 

1  Radar  set  (war  .surplus) . 

13  Recorders,  electronic  self-bal¬ 
ancing  . 

5  Recorders,  .«ingle-pen  strip 

chart  . 

1  Recording  camera,  oscillo¬ 
scope  . 

1  Reflectometer  . 

1ft  Resistor  decades  . 

4  Sample  changers,  automatic. 

34  Scalers  . 


38  X-ray  machines  . 

1  Betatron  . 

X  X-ray  machine  test  set . 

I  X-ray  dosage  calibration  unit 
X-ray  tubes.  p»»wer  supplie.s, 

meters  . 

Other  meters,  recorders . 

34  Ionization  chambers  . 

2ft  Radiation  .survey  meters.... 
7ft  Ionization  chambers,  p«>cket.. 
6  Radiation  meters,  capacitor 

type . 

6  Ionization-measuring  instru¬ 
ments  . 

4  Oscilloscopes,  cathode-ray.... 

20  Voltage  regulators  . 

Standard  test  insfnirneuts.  .  . 
Total  . 


’3  Computers  Sweat  Out 
,=iii  Election  Results 

2!4o« 

Nonpartisan  electronic 
27"  machines  vie  with  human 
jan  experts  to  predict  outcome 


Radio  Cali  Box 
for  Patrolmen 


Police  coll  boxes  ore  mode  independ¬ 
ent  of  wireline  failure  by  using  in 
each  a  Motorola  Hondie-Tolkie  rodio- 
phone  which  operates  from  o-c  when 
in  the  box,  and  from  batteries  when 
token  out  to  the  scene  of  on  emer¬ 
gency.  Selective  signaling  equipment 
ot  hose  stations  permits  turning  on  a 
red  lamp  otop  any  desired  box  to  ot- 
troct  Q  patrolman's  ottention  ; 


Thrke  radio  and  television  net¬ 
works  used  electronic  calculators 
on  November  4  to  analyze  election 
returns.  In  the  opinion  of  many 


(Continued  on  poge  16) 
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SHOCK  VIBRATION 


V 


NEWS 


Builder  Claims  Smooth 
Performance  and  Quiet 
Operation  thru  the 
use  of  Barrymounts 
in  Dehydrator 


Th*  2-way  protection  qiven  by  Barry¬ 
mounts  is  applied  in  AUTO-DRYAIRE® 
dehydrators  os  a  design  ieoture  oi 
these  automatic  pressurising  units  ior 
high-lreguency  transmission  lines. 

In  this  service.  Type  C-2000  Barry¬ 
mounts  prevent  transmission  oi  air- 
compressor  vibration  to  the  supporting 
suriace.  They  also  cushion  the  mounted 
apparatus  to  protect  active  parts,  pip¬ 
ing.  and  controls  within  the  dehydrator 
irom  external  shock  and  vibration. 

The  maker  oi  AUTO-DRYAIRE®, 
Communication  Products  Company,  Inc. 
oi  Marlboro.  N.  I.,  states:  "We  have 
used  Barry  Isolators  ior  several  years. 
The  excellent  service  they  have  ten¬ 
dered  in  our  eguipment  is  the  primary 
reason  ior  their  continued  use." 


Typ«  2000  Borrymownt 

Barry  "cup”  mounts  are  satisiying 
a  wide  variety  oi  needs  in  industrial, 
mobile,  and  marine  service.  Ask  our 
Field  Engineering  Department  ior  help 
with  YOUR  vibration  problems.  FREE 
CATALOG  S04-B  tells  about  these  and 
other  vibration  isolators. 


Miniaturized 
Vibration  Isolators 
Help  Cut  Space 
and  Weight  in 
Fuel-Gauge  Power  Unit 


70%  sixe  reduction  and  S0%  weight 
reduction  —  with  no  loss  oi  periorm- 
ance  —  is  the  effective  miniaturisation 
obtained  in  the  new  Minneopolis- 
Honeywell  aircrait-fuel-gauge  power 
unit.  Miniature,  air-damped  Barry¬ 
mounts.  Type  6465.  helped  M-H 
engineers  in  this  achievement. 

These  vibration  isolators,  in  which  sixe 
and  weight  have  been  cut  while  oper¬ 
ating  characteristics  have  been  main¬ 
tained.  will  help  you  redesign  ior 
miniaturisation. 

Check  these  useful  features  of  minia¬ 
turised  Barrymounts. 

Light  weight  —  only  5/16  ounce  each. 
Small  sixe  —  1"  diameter  11/32"  loaded 
height. 

Resonant  freguency  —  9  cps 
Traiumissibility  at  resonance  —  3 
Wide  load  range  —  0.1-3  pounds 
4  different  styles  available  —  ior  plate 
or  stand-off  mounting. 

Write  for  data  sheets  605  and  606  giv¬ 
ing  details  oi  dimensions  and  load 
ratings. 


FREE  CATALOGS 


9  523-A  ~  Air-doifip«d  Borrymoyntt 

for  oircroft  lorricoj  olio  mouftting 
boto«  Oftd  inttryioofif  moyntingi. 

^  M)9-A  ALl-METL  Borrymoyntt 

ond  moynting  bOMt  for  ynytyol  oir- 
bomo  opplicotiofit. 

^  504-B  —  SHoch  moontt  pad  vibro- 
tion  iMiotort  for  morino.  mobilo, 
oad  indottriol  wBot. 

#  607  •  How  to  cut  foointoaonco 
cotti  by  Mtiag  Borrya»oyat»  with 
pyach  pro««o«. 


""BARRY 

707  PLEASANT  ST.,  WATERTOWN  72.  MASSACHUSETTS 

SALIS  RIPRiSENTATIViS  IN 

Wnyoh  Bocboyfor  it.  Looit  Proociico  SooWk  Torooto  WotfciofPoo 


ELECTRONICS  — December,  1952 


IS 


INDUSTRY  REPORT— Continued 


UnivQC  (left)  and  Monrobot  (right)  also  ron  on  November  4  in  race  to  predict  outcome  of  election  on  basis  of  preliminary  returns 
and  past  elections 


viewers  and  listeners,  the  results 
were  considerably  less  spectacu¬ 
lar  than  they  were  led  to  expect  by 
advance  publicity. 

Technically  speaking,  the  cal¬ 
culators  did  what  they  were  ex¬ 
pected  to  do,  but  difficulty  arose 
in  selecting  appropriate  past  elec¬ 
tion  data  for  setting  up  the  prob¬ 
lems  and  interpreting  results. 

►  Trio — The  American  Broadcast¬ 
ing  Company  used  an  IBM  cal- 


Montreal  and  Toronto  stations 
now  in  operation,  microwave 
relay  network  planned 

Primed  by  a  $4,500,000  govern¬ 
ment  loan,  the  Canadian  Broad¬ 
casting  Corporation  now  has  tele¬ 
vision  stations  operating  in  both 
Montreal  and  Toronto.  Each  sta¬ 
tion  has  two  studios,  film  repro¬ 
ducing  and  recording  facilities,  a 
mobile  unit,  a  5-kw  picture  trans¬ 
mitter  and  a  3-kw  sound  transmit¬ 
ter.  Plans  are  under  way  to  build 
another  station  in  Ottawa. 

►  Microwave — A  television  net¬ 
work  linking  Toronto  and  Mont¬ 
real  by  way  of  Ottawa  is  being 
built  by  Bell  Telephone  of  Canada. 


dilator,  while  CBS  enlisted  the 
services  of  Remington  Rand’s  Uni- 
vac  and  NBC  the  Monrobot  cal¬ 
culator.  As  early  as  10:30,  Univac 
had  decided  that  Eisenhower  was 
to  win  in  a  landslide,  and  shortly 
thereafter.  Monrobot  listed  odds 
in  Ike’s  favor  at  6  to  5,  and  later  3 
to  1,  as  returns  became  more  con¬ 
clusive.  The  IBM  calculator  was 
used  to  calculate  percentages  as 
returns  were  filed. 

Aside  from  the  thousands  of 


The  374-mile  microwave  chain  is 
scheduled  for  May-1953  comple¬ 
tion.  A  microwave  link  between 
Buffalo  and  Toronto  is  already 
operating. 

Plans  call  for  a  network  ex¬ 
tending  eastward  to  Quebec  City 
and  westward  to  Windsor,  Ontario. 


UHF  Tubes  Promised 

Engineers  meeting  at  the  recent 
IRE  Broadcast  Transmission  Sys¬ 
tems  Symposium  groused  gently 
to  each  other:  “How  can  anybody 
build  a  real  uhf  tv  transmitter 
without  tubes?”  They  were  later 
heartened  by  three  papers  pre¬ 


tubes  used  in  these  and  other  cal¬ 
culating  machines  election  night, 
and  the  even  greater  number  in 
the  various  studio  and  transmit¬ 
ting  facilities  across  the  country, 
it  is  estimated  that  500  million 
tubes  in  television  and  radio  re¬ 
ceivers  in  this  country  helped  to 
bring  results  to  the  public.  Receiv¬ 
ers  and  transmitters  in  use  in 
Europe,  South  America  and  Asia 
swelled  the  total  to  a  new  high  for 
one  broadcast. 


sented  at  the  session  in  Philadel¬ 
phia. 

One  engineer  described  at¬ 
tempts  to  exploit  the  conventional 
space-charge-grid  high-vacuum 
type  of  tube  to  its  ultimate  capa¬ 
bility.  Probably  such  a  tube  can 
be  made  to  produce  appreciable 
power  up  to  some  3,000  me.  Sev¬ 
eral  different  models  involve  the 
use  of  ceramic  materials  and  new 
ceramic-to-metal  sealing  tech- 
niQues. 

►  Big  Bottles — Particularly  inter¬ 
esting  to  tv  broadcasters  who 
think  in  terms  of  kilowatts  at  uhf 
were  talks  by  General  Electric 
and  Eimac  engineers.  A  12-kw 
television  transmitter  using  the 
V'arian  klystron  is  promised  soon 
to  WHUM-TV.  Negotiations  are 
going  on  to  make  Varian  tubes 

(Continued  on  page  18) 
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(GE-manufactured)  available  on 
a  rental  basis  to  broadcasters. 

Eimac,  already  selling  klystrons 
to  DuMont,  says  it  has  now  fur¬ 
nished  samples  to  other  transmit¬ 
ter  manufacturers.  Its  tube  has 
the  advantage  of  tunable  cavities 
and  thus  requires  only  three 
models  for  various  segments  of 
the  uhf  band.  High-power  kly¬ 
strons  have  been  conversation 
pieces  for  some  time.  Eimac’s 
usually  conservative  engineers  now 
say  that  they  are  looking  towards 
a  50-kw  tube. 


Television  Picture 
Prices  Hit  New  Low 

Cost  per  screen  inch  has 
dropped  sharply  since 
1947  as  tv's  face  has  changed 

Despite  recent  tv  receiver  price  in¬ 
creases  due  to  rising  labor  and 
material  costa,  television’s  cost 
today  in  terms  of  picture  size  is 
lower  than  ever  before.  As  is 
shown  in  the  chart,  this  has  been 
true  in  every  year  since  1947.  To- 
dav  the  average  price  per  screen 
inch  is  less  than  $10  while  in  1947 
it  was  about  $40.  A  7-inch  screen 
cost  $300  then  but  today  20  and 
21-inch  seta  are  available  for  $200, 
giving  three  times  the  screen  size 
for  1  3  less  cost. 

►  Size  Cycle — Predominant  picture 
sizes  of  the  tv  industry’s  top  sell¬ 
ers  have  increased  an  average  of 
about  2  inches  every  year  since 
the  war.  Biggest  jump  was  made 
in  1950,  when  the  16-inch  set  be¬ 
came  predominant  over  1949’s  12- 
inch  receivers.  In  1951  the  17- 
inch  picture  was  the  volume  seller 
and  this  year  the  20  and  21-inch 
screen  may  take  the  lead. 

►  Shape — Television  scljeens  have 
changed  in  shape  as  well  as  in 
size  in  the  last  five  years.  Until 
1949  almost  all  screens  were 
round.  But  then  the  television  in¬ 
dustry  and  the  public  became 
screen-shape  conscious  and  the 
rectangular  picture  tube  came  on 


the  market.  By  1950  rectangular 
16-inch  screens  represented  34 
percent  of  television  picture  tube 
production.  In  1951  the  percent¬ 
age  more  than  doubled.  Today  it 
is  estimated  that  98  percent  of  all 
18-inch  and  larger  tubes  produced 
are  rectangular. 

►  Future  Screens — A  survey  of 
leading  television  receiver  manu¬ 
facturers  reveals  that  the  pre¬ 
dominant  tv  picture  for  1953  will 
probably  be  the  21-inch  size.  In 
actual  percentages,  leading  set 
manufacturers  expect  television 
sales  by  screen  size  to  range  as 
follows:  17  inch,  25  to  40  percent: 
21  inch,  60  to  70  percent;  24  inch, 
0  to  1  percent:  27  inch,  4  to  10 
percent. 

Electronics  Equipment 
Goes  Airfreight 

Airlines  report  growing  volume 
of  shipments  by  manufacturers 
and  distributors 

Picture  of  the  growing  u.se  of  air 
freight  by  the  electronics  industry 
for  equipment  shipments  is  seen  in 
reports  of  representative  airlines 
on  this  segment  of  their  business. 

American  Airlines  says  that  its 
electronics  shipments  have  in¬ 
creased  20  percent  in  recent 
months.  In  the  New  York  area 
alone,  Slick  Airways  reports  that 
their  electronic  shipments  have  in¬ 
creased  10  percent  this  year.  Capi¬ 
tal  Airlines  estimates  that  elec¬ 
tronic  shipments  now  comprise  be¬ 


tween  8  percent  and  10  percent  of 
their  total  airfreight  shipments, 
while  in  1947  the  percentage  was 
between  2  and  5  percent.  Reports 
by  other  airlines  such  as  TWA  and 
Eastern  also  bear  out  the  upward 
trend. 

►  Trend — Although  temporary  up¬ 
surges  in  electronic  airfreight 
shipments  have  happened  before, 
airfreight  companies  are  inclined  to 
believe  that  present  increases  are 
permanent  and  will  grow  larger. 

American  Airlines  has  just  com¬ 
pleted  a  survey  of  electronic  and 
equipment  manufacturers,  parts 
manufacturers  and  parts  distribu¬ 
tors  that  tends  to  substantiate  this 
belief.  American  found  that  use  of 
airfreight  for  finished  equipment 
was  not  until  recently  a  regular 
practice  in  the  industry.  It  has 
been  used  chiefly  when  unforeseen 
short  supplies  of  parts  developed. 

►  Parts — According  to  American, 
parts  manufacturers  find  that  pack¬ 
aging  problems  and  costs  are  re¬ 
duced  and  that  shipping  damages 
are  less.  Warehousing  costs  have 
al.so  been  cut  becau.se  inventories 
can  be  held  to  a  minimum.  In  fact, 
the  airline  reports  that  some  tube 
and  parts  manufacturers  have  de¬ 
cided  to  avoid  building  warehous¬ 
ing  to  handle  distant  growing  mar¬ 
kets  whenever  airfreight  can  be 
substituted. 

Many  parts  jobbers  have  come  to 
consider  airfreight  a  regular  part 
of  their  business,  especially  in  con¬ 
nection  with  their  industrial  elec¬ 
tronics  sales  activities.  Since  that 
business  calls  for  a  wide  variety 
of  parts,  for  which  demand  cannot 
be  predicted,  airfreight  is  the  an- 
.swer  for  an  increasing  number  of 
jobbers. 


Outerspace  Radio 
Ready  And  Waiting 

Rockets  to  the  moon  may  be  years 
away  but  communications  equip¬ 
ment  capable  of  establishing  con¬ 
tact  is  available  now. 

According  to  George  0.  Smith, 

(Continued  on  page  20) 
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speakinjr  before  the  recent  Sym¬ 
posium  on  Space  Travel  in  New 
York,  X-Band  radar  equipment 
could  be  converted  to  communica¬ 
tions  use.  Using  a  radiated  power 
formula,  he  pointed  out  that  the 
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minimum  required  power  output 
to  provide  communication  between 
earth  and  moon  is  0.291  watts. 
That  is  approximately  equivalent  to 
the  power  that  is  used  in  an  ordi¬ 
nary  :’>-eell  flashlight. 
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Radio  Fall  Meeting 
Stresses  Color  TV 

Development  work  on 
transistors  continues  at  high 
level  but  production  is  slow 


INCREASKD  INDUSTRY  activity  in 
color-television  design  was  evi¬ 
denced  at  the  recent  Radio  Fall 
Meeting  in  Syracuse,  N.  Y.  Ap¬ 
proximately  700  registered  at  the 
annual  meeting  had  the  opportu¬ 
nity  to  hear  engineers  from  eight 
different  television  manufacturing 
companies  report  on  present-day 
design  trends. 

Just  when  the  FCC  might  be 
petitioned  to  reconsider  its  color- 
television  system  decision  remains 
a  moot  point.  Most  optimistic 
guess  is  shortly  after  the  begin¬ 
ning  of  1953.  More  conservative 
viewers  say  not  for  at  least  an¬ 
other  year. 

►  Transistor  Situation — Manufac¬ 
turers  are  hard  at  work  improving 
basic  design  of  the  transistor. 
New  materials  and  methods  are 
being  investigated  for  enclosing 
the  germanium  working  part  of 
the  device  to  protect  it  adequately 
from  dirt  and  humidity  and  to 
provide  sufficient  cooling.  Accord¬ 
ing  to  John  S.  Saby  of  General 
Electric,  there  is  no  reason  why 
transistors  cannot  have  indefinite 

(Continued  on  poge  2)) 
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life — if  the  proper  packaging  ma¬ 
terials  and  processes  are  found. 

Most  commercial  applications  of 
transistors  are  still  pretty  much 
in  the  future.  The  junction  tran¬ 
sistor  is  most  in  demand  and  few 
companies  have  yet  begun  produc¬ 
tion  on  it.  Until  automatic  pro¬ 
duction  machinery  reduces  tran¬ 
sistor  cost,  transistor  devices  can¬ 
not  compete  in  most  applications 
with  their  vacuum-tube  counter¬ 
parts.  Where  use  of  the  transistor 
provides  outstanding  benefits  to 
offset  initial  high  cost,  applica¬ 
tions  will  come  about  sooner. 

Radio-TV 
Firms  Increase 

Number  of  manufacturers  up 
by  10  this  year,  offsetting  a 
slight  rise  in  failures 


Improved  profit  prospects  in  the 
radio-tv-phonograph  field  have  in¬ 
creased  the  number  of  new  com¬ 
panies  in  the  industry  this  year. 
There  are  now  95  such  manufac¬ 
turers,  the  highe.st  number  since 
1950.  Business  failures  in  the 
field,  according  to  Dun  &  Brad- 
street,  also  increased  this  year 
but  only  by  4  over  last  year’s  total 
of  20. 

►  War — Biggest  upheaval  in  the 
status  of  radio-tv  manufacturers 
occurred  in  1950,  when  the  Korean 
War  began.  The  number  of  com¬ 
panies  dropped  by  17  to  a  total  of 
85  while  failures  climbed  to  37,  an 
increase  of  10  over  the  year  be- 
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fore.  In  1951,  a  sharp  decline  in 
tv  sales  had  its  effect  on  the  in¬ 
dustry’s  make-up.  Although  fail¬ 
ures  decreased,  the  total  number 
of  companies  in  the  field  remained 
almost  constant.  Few  new  com¬ 
panies  wanted  to  share  in  that 
slump. 

►  Size — Total  yearly  liabilities  in¬ 
curred  by  failing  radio-tv  firms 
have  also  fluctuated  widely.  In  1947 


they  totalled  $6.8  million;  1948, 
$9.9  million;  1949,  $4.0  million; 
1950,  $2.2  million;  1951,  $3.2  mil¬ 
lion;  Jan.-Sept.,  1952,  $6.5  million. 
A  comparison  of  these  amounts 
with  the  corresponding  number  of 
failures  gives  some  indication  of 
the  size  of  the  companies  involved. 
Comparison  for  this  year  seems 
to  indicate  that  the  television  sales 
upswing  came  a  little  too  late  for 
some  sizeable  manufacturers. 


Ferrite  Rings  Replace  Tubes 


Pinhead-size  ferrite 
'doughnuts'  store  digital  data 
at  fraction  of  cost 

A  NEW’  ferrite  material  having  the 
square-loop  magnetic  characteris¬ 
tics  of  the  finest  grain-oriented 
steels  shows  promise  of  revolution¬ 
izing  the  digital  computer  business. 
Major  computer  laboratories  in  this 
country  and  Europe  have  tried  out 
the  new  cores  experimentally  as 
magnetic  memories,  and  are  now 
developing  associated  read-in  and 
read-out  circuitry  for  commercial 
machines. 

Already  under  di.scu.ssion  is  a  bil¬ 
lion-bit  computer.  This  would  have 
the  information-storing  capacity  of 
a  billion  ordinary  tube  stages  yet 
fit  into  a  27-foot-.square  room. 
Tubes  for  the  same  job  would  need 
several  hundred  rooms  of  that  size 
and  would  create  terrific  heat-dissi¬ 
pating  problems.  Ferrite  cores  radi¬ 
ate  no  heat. 

►  How  They  Work — Ferrite  mem¬ 
ories  are  strung  on  a  criss-cro.ss  of 
enameled  wires  in  such  a  way  that 
there  is  a  ferrite  ring  at  each  three- 
wire  intersection.  Current  pulses 
are  sent  into  an  appropriate  pair  of 
wires  to  magnetize  a  core  with  one 
polarity  for  storage  of  a  0  and  the 
other  polarity  for  storage  of  a  1. 
For  read-out,  the  current  pulses  are 
.sent  through  the  same  pair  of  w’ires 
and  the  presence  or  absence  of  in¬ 
duced  voltage  pul.ses  in  the  third 
wire  is  interpreted  by  associated 
equipment  as  a  0  or  1. 

The  cores  need  be  only  large 
enough  so  the  wires  can  go  through 


their  holes,  hence  hundreds  can  go 
in  the  space  required  for  one  tul)e. 

►  Originator — The  new  ferrite 
(known  as  Ferramic  MF-1118)  was 
developed  by  the  re.search  staff  of 
General  Ceramics  and  Steatite  Corp. 
under  the  direction  of  E.  Alber.s- 
Shoenberg. 

The  only  known  applications  so 
far  for  the  unique  square-loop 
characteristics  of  the  material  are 
in  storage  and  switching  cir¬ 
cuits  of  digital  computers — but 
this  alone  can  be  enough  to  re¬ 
quire  doubling  or  tripling  of  the 
pre.sent  ferrite  core  production  fa¬ 
cilities  in  this  country. 


Industrial  X-Ray 
Business  Expands 

Sales  continue  to  swell  this 
year's  volume  as  uses  in 
industry  increase 

X-RAY  equipment  still  finds  its  big¬ 
gest  market  in  the  medical  field  but 
manufacturers  are  optimistic  about 
prospects  in  the  industrial  field. 

Sales  of  industrial  x-ray  have 
steadily  improved  since  1950  and 
this  year’s  volume  seems  destined 
to  top  all  previous  marks.  In  1950, 
domestic  sales  reached  a  total  of 
$440,000  according  to  NEMA.  They 
jumped  to  $2.4  million  in  1951. 
Sales  for  the  first  six  months  of 
1952  reached  $1.6  million,  compared 

(Continued  on  poge  24) 
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Midget-sized  industrial  x-roy  unit, 
developed  bv  GE,  goes  inside  boilers 
to  inspect  welds.  Equipment  is  part 
of  two-wheel  trailer  unit  that  carries 
power  supply  and  all  apporotus 


to  $480,0(10  for  the  same  period  in 
1951. 

►  Biftgest  I’se — Accountinir  for  a 
major  part  of  the  sales  rise  are 
companies  in  the  foundry,  pressure- 
vessel,  food  and  chemical  fields. 

Use  of  industrial  x-ray  has  in¬ 
creased  in  foundries  for  the  inspec¬ 
tion  of  castings  and  forgings.  De¬ 
velopment  of  higher  energy  x-ray 
equipment  now  permits  internal  in¬ 
spection  of  metals  as  thick  as  16 
inches. 

X-ray  inspection  of  pressure  ves¬ 
sels  has  also  increased.  With  high- 
voltage  units,  big  tanks  can  be 
completely  inspected  in  a  matter  of 
minutes,  .saving  hours  of  produc¬ 
tion  time. 

In  the  food  field  x-ray  is  now 
widely  used  for  processing  control. 

►  Success — Basic  reason  for  the 
growing  u.se  of  industrial  x-ray 
equipment  is  the  fact  that  it  has 
lowered  production  costs  substan¬ 
tially  in  many  cases.  X-ray  manu¬ 
facturers  point  out  the  fact  that 
many  companies  have  made  .savings 
as  high  as  "0  percent  of  total  pro¬ 
duction  costs  through  the  use  of  the 
equipment.  In  terms  of  dollars,  in¬ 
dustrial  x-ray  equipment  enabled 
one  foundry  to  save  $85,000  a 
month  in  parts  salvage  alone.  With 
such  a  record  already  established, 
the  continued  expansion  of  indus¬ 
trial  x-ray  markets  seems  assured. 


UHF-TV  Waveguide 
Saves  Precious  Power 

Hard-TO-get  power  is  conserved  in 
long  transmitter-to-antenna  runs 
on  higher  uhf-tv  channels  through 
use  of  15  and  7.5-inch  waveguide. 
Main  drawback  of  the  ‘oversized 
pipe’  is  wind  resistance,  which 
precludes  its  use  in  some  cases. 

At  present,  several  manufac¬ 
turers  are  producing,  or  planning 
to  produce,  RTMA  types  WR1500 
and  WR1150,  and  several  leaders 
in  the  uhf-tv  transmitting  field  are 
running  tests  to  determine  the 
relative  merits  of  pipe  vs  other 
means.  Already  in  active  produc¬ 
tion  are  Products  Development  Co. 
and  the  Andrew  Corp. 

Preliminary  test  data  shows 
waveguide  to  have  advantage  over 
coax  on  higher  channels,  which 
might  be  expected,  since  coax  at¬ 
tenuation  rises  with  frequency 
while  that  of  waveguide  decreases 
with  frequency.  Irf  some  cases 
.studied,  the  use  of  waveguide 
more  than  doubles  system  effi¬ 
ciency,  thereby  halving  transmit¬ 
ter  requirement  for  a  given  erp. 


Canada  Fights 
TV  Interference 

Sweep-circuit  radiation  is 
primary  headache.  Better 
initial  design  asked  for 

P.ECAPSE  EACH  Canadian  household 
having  a  broadcast  receiver  is  as- 
se.ssed  a  license  fee  of  $2.50,  the 
general  public  tends  to  hold  gov¬ 
ernment  admini.strative  agencies 
responsible  for  correcting  interfer¬ 
ence  problems.  The  Department  of 
Transport  in  Canada  has  handled 
such  situations  when  they  arise, 
through  their  staff  of  engineers, 
oven  though  the  licensee  fee  is  used 
for  the  support  of  the  Canadian 
r.roadcasting  Corp. 

The  most  troublesome  type  of  in¬ 
terference,  to  date,  has  been  .sweep- 
circuit  radiation  from  tv  receivers 
interfering  with  reception. 


Manufacturers  and  distribu¬ 
tors  have  cooperated  in  many  cases 
by  making  neces.sary  changes  in  a 
tv  set  at  no  expense  to  the  owner. 
However,  once  the  number  of  sets 
increases  appreciably,  the  Depart¬ 
ment  of  Transport,  the  manufac¬ 
turers  and  the  distributors  will  no 
longer  be  able  to  handle  the  situa¬ 
tion  in  this  manner. 

►  Plea — W.  B.  Smith  of  the  De¬ 
partment  of  Transport,  in  an  ad¬ 
dress  at  the  Radio  Fall  Meeting  in 
Syracuse,  .\.  Y.,  urged  manufactur¬ 
ers  to  design  their  tv  sets  initially 
to  eliminate  as  much  radiation  as 
possible.  Smith  pointed  out  that 
Canada’s  Radio  Act  of  1938  gives 
the  Department  the  authority  to 
close  down  any  radio  or  tv  set  caus¬ 
ing  interference. 

Portables,  U-Build-lts 
Spark  Audio  Show 

Inexpensive  equipment 
opens  new  market  in  business 
and  pleasure  recording 

A  NUMBER  of  new  items  displayed 
at  the  Audio  Fair  reflect  a  grow¬ 
ing  trend  in  the  sound  equipment 
industry:  relatively  inexpensive, 
utilitarian  pieces  of  equipment 
took  a  prominent  place  alongside 
their  more  spectacular  prede¬ 
cessors. 

Several  manufacturers  dis¬ 
played  ultra-portable  wire  and 
tape  recorders.  Such  intriguing 
names  as  Minifon,  Cub  Corder, 
Candid  Magnemite  and  Voyager 
have  been  assigned  to  the  self- 
powered  midgets.  Although  fidel¬ 
ity  is  not  of  primary  importance 
in  these  machines,  their  ability  to 
reproduce  music  as  a  convenient 
byproduct  is  quite  impressive. 

►  Down  to  $29.50 — High  cost  of 
living  and  labor  were  reflected  at 
the  Fair  in  the  popularity  of  inex¬ 
pensive  enclosure.s  and  packaged 
kits  for  audio  enthusiasts  to  whom 
time  is  less  precious  than  money. 
One  speaker-cabinet  combination 
was  demonstrated  that  sells  com- 

(Continued  on  poge  2i) 
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DIE  PRESSED  CERAMICS 


When  you  need  die-pressed  ceramics,  American  lava  Corpora- 
fion  has  (1)  BIG  CAPACITY  12)  BEHER  QUALITY  (3)  LOW 
COST  (4)  DEPENDABLE  DELIVERY.  Here  are  a  few  pictures  of 
our  presses,  from  small  tabletting  presses  and  high  speed 
rotaries  to  100  ton  hydraulics.  This  equipment,  unmatched  in 
the  industry,  is  ready  to  serve  you. 
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plete  for  less  than  thirty  dollars 
and  provides  good  response. 

Comparative  newcomers  to 
audio  shows  were  two-headed 
pickup  arms  for  playing  double¬ 
groove  binaural  records  and  a 
fool-proof  cabinet  that  prevents 
damage  to  records  and  recorder 
due  to  mishandling.  Called  Phono- 
gard,  the  latter  uses  a  sliding 
transparent  canopy  to  prevent  the 
operator  frem  touching  the  tone 
arm.  A  knob  on  the  front  of  the 
box  permits  remote  positioning  of 
the  needle  on  the  record  for  spot¬ 
ting. 

Registration  figures  at  the  Fair 
show  that  13,000  visited  the  Hotel 
New  Yorker  exhibits  during  the 
four-day  session. 


FCC  Ruling  Favors 
Bell  in  TV  Case 

Bell  need  not  link 

its  video  channels  with 

Western  Union's  network 

Bell  system  remained  sole  com¬ 
mon  carrier  in  the  intercity  video¬ 
transmission  field  as  the  FCC  dis¬ 
missed  a  two-year-old  move  to  re¬ 
quire  interconnection  between 
Bell’s  intercity  video-transmission 
channels  and  Western  Union’s 
New  York-Philadelphia  microwave 
radio-relay  system. 

In  a  3-2  decision  the  Commission 
ruled  that  there  is  no  need  for 
additional  video-transmission  fa¬ 
cilities  between  New  York  and 
Philadelphia  and  that  Western 
Union  cannot  reasonably  be  con¬ 
sidered  a  competitor  to  Bell  in  the 
video-transmission  field. 

In  their  dissent.  Commissioners 
Hyde  and  Hennock  stated  that  the 
majority  decision  grants  a  monop¬ 
oly  to  Bell  that  will  discourage 
for  all  time  competition  in  the 
television  relay  field. 

Western  Union  officials  indi¬ 
cated  that  the  company’s  interest 
in  furnishing  television  channels 
by  microwave  would  not  be  di¬ 
minished  by  the  FCC  decision  in 
the  case. 


MEETINGS 


Nov.  30-I)ec.  5:  .4SME  Annual 
Meeting,  Hotels  Statler  &  Mc- 
Alpin,  New  York,  N.  Y. 

Dex:.  8-10:  Signal  Corps  Sym¬ 
posium  on  “Technical  Prog¬ 
ress  in  Communication  Wires 
and  Cables,  Berkeley-Carteret, 
Asburv  Park,  N.  J. 

Dec.  10-12;  IRE-AIEE  Compu¬ 
ter  Conference,  Park  Shera¬ 
ton  Hotel,  New  York,  N.  Y. 

.Ia.v.  0-8:  195.3  Surplus  Show, 
Hotel  Statler,  New  York, 
N.  Y. 

Jan.  8-9:  AIEE,  IRE,  Sympo¬ 
sium  on  Industrial  Applica¬ 
tions  of  Automatic  Computing 
Equipment,  Midwest  Research 
Institute,  Kansas  City,  Mo. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 

Feb.  4-6:  Western  Computer 
Conference,  Hotel  Statler,  Los 
Angeles,  Calif. 

Fe®.  5-7 :  IRE  Southwestern 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

March  9-12:  NEMA,  Edgewa- 
ter  Beach  Hotel,  Chicago,  Ill. 

March  23-25:  .Sixth  Annual 
Conference  for  Protective  Re¬ 
lay  Engineers,  A  &  M  College 
of  Texas,  College  Station, 
Texas. 


March  23-26:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

.\PRll,  18:  Seventh  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  27-May  8:  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 

April  28-MAy  1;  Seventh  .An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 
dette  Hall,  Philharmonic  Au¬ 
ditorium,  Los  Angeles,  Calif. 

May  12-13:  National  Conference 
on  Airborne  Electronics,  Day- 
ton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  24-28:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel,  Chicago,  III. 

May  24-28 :  Scientific  .Apparatus 
Makers  Association  Annual 
Meeting,  The  Greenbrier, 
White  Sulphur  Springs,  W. 
Va. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  New  York, 
N.  Y. 

June  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 
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Business  Briefs 

►  Teleprompter,  the  tv  cuing  de¬ 
vice  which  rolls  a  script  typed  in 
inch-high  letters  before  the  user’s 
eyes,  is  now  available  through  the 
RCA  Service  Company  for  use  by 
public  speakers  in  all  fields. 

►  Estimates  made  by  members  of 
the  RTMA  Sales  Managers  Com¬ 
mittee  on  tv  .set  production  for 
1953  average  5,775,000  units.  Indi¬ 
vidual  guesses  ranged  from  5,000,- 
000  to  6,000,300. 

►  Successful  transition  of  RCA’s 
Bridgeport  experimental  UHF  tv 
station  to  commercial  status  in 
Portland,  Oregon  may  set  a  trend. 
It  is  reported  that  DuMont  has  re¬ 
ceived  15  or  20  offers  from  new  tv 
cp  holders  for  its  experimental  tv 
stations  in  New  York. 

►  Belgian  television  plans  now  call 
for  two  services,  a  Flemish  trans¬ 
mission  on  625  lines  and  a  French 
transmission  on  819  lines.  Both 


services  will  u.se  positive  modula¬ 
tion  and  a  7  megacycle  bandwidth. 

Belgian  .tv  sets  built  under  these 
standards  will  have  to  be  modified 
to  receive  programs  from  France 
or  the  Netherlands,  since  Dutch 
transmissions  are  negatively  modu¬ 
lated  and  the  French  use  a  14  mega¬ 
cycle  bandwidth. 

►  ‘Security  sound  .systems’  now 
being  installed  in  West  Coast  in¬ 
stitutions  for  the  criminally  insane 
allow’  monitoring  of  critical  areas 
at  a  central  audio  console.  A 
channel  identification  amplifier 
responding  to  louder-than-normal 
sounds  identifies  an  area  of  dis¬ 
turbance. 

►  Registration  of  nearly  900  mem¬ 
bers  and  guests  at  the  recent  5- 
day  convention  of  the  Society  of 
Motion  Picture  and  Television 
Engineers  convention  in  Washing¬ 
ton,  D.  C.,  surpassed  attendance 
records  of  all  previous  SMPTE 
conventions. 


-f 
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Serving  at  home  and  far  away 

DELCO  RADIO 


r 


As  the  world’s  largest  producer  of  radios  for  automotive  use, 

Delco  Radio  serves  the  nation  at  home  with  quality  manufacturing 
facilities,  a  broad  engineering  and  production  experience.  Today, 
this  same  know-how  and  capacity  is  also  at  work  in  the  service  of  the 
nation,  in  many  far  away  places,  through  the  expanding  production 
of  complex  radio  equipment  for  our  armed  forces.  Here,  where 
precision  output  must  match  exaaing  schedules,  E>elco  Radio 
continues  to  demonstrate  its  leadership  in  the  on-time  delivery 
of  outstanding  produas.  You  can  always  count  on  Delco  Radio 
to  deliver  the  goods— near  and  far  away. 


DIVISION  OF  GENERAL  MOTORS,  KOKOMO,  INDIANA 


I  IN  (KMlirr 

Each  step  in  the  manufac- 
turinft  of  Delco  Radio 
products  is  closely  super¬ 
vised  to  maintain  high, 
uniform  product  quality. 


I  IN  MANIIF4CrUtlN6 

(Completely  integrated  for 
efficient  production  from 
raw  material  to  finished 
product,  Delco  Radio 
meets  any  customer  need. 


I  IN  fNGINHRING 

Delco  Radio  developed 
many  of  the  most  impor¬ 
tant  advances  in  automotive 
radio  .  .  .  has  outstanding 
experience  in  this  field. 


Delco  Radio  is  the  world’s 
largest  builder  of  auto¬ 
mobile  radios  — the  leader 
in  production  and  assembly 
of  component  parts. 
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Wide  Choice  of  PHELPS  DODGE 

FOR  '^HDT  Wm",  GLASS  B 
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GLASS-COVERED  Magnet  Wire 

AHU  CUSS  H  DESIGNS! 


•  GOOD  THERMAL  PROPERTIES  IN  CLASS  B  &  CLASS  H  RANGE 

•  POSITIVE  INORGANIC  SPACING  BETWEEN  TURNS 

•  EXCELLENT  MOISTURE  AND  CHEMICAL  RESISTANCE 
«  DESIGN  ECONOMIES  AT  HIGHER  TEMPERATURE 


IN  1‘iiKi.PS  I)<>i>(;k  magnet  wire,  spiral  wraps 
of  tilierglass  provide — lictweeii  turns — 
])eriiianeiU,  inor<;aiiic  spacers  whicli  with¬ 
stand  hi}i;h  teiii|K'rature,  extreme  overloads. 
Iinpre);nated  against  abrasion  with  organic 
varnishes,  the  insulation  is  (dass  li.  With 


Silicone  varnishes,  it's  C'.lass  1 1.  Class  com¬ 
bined  with  iilms,  notably  Formvar,  gives 
Pbelps  I)(xlge  magnet  wire  an  excellent  Iwl- 
ance  of  overall  projierties  for  bigber  tern- 
jK-rature,  higher  turn  voltage  applications. 
Ciomplete  information  on  retpiest. 


Any  time  magnet  wire  is  your  problem,  consult 
Phelps  Dodge  for  the  quickest,  easiest  answer  I 


INCA  MANUFACTURING  DIVISION 

FORT  WAYNE,  INDIANA 
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NOWRA^O 


New  Style 

jaia 


HERMETICALLY  SEALED 


MINIATURE  SIZE 


REDESIGNED 


HIGH  OUTPUT  VOLTAGE 


CHECK 

THESE 


CHARTS 


MODEL  4JA2A4  designed  for  use  in  TV  power  supplies.  DC  output 
voltage  is  10  to  15  volts  higher  than  with  comparable  selenium  rectifiers 
in  o  typical  voltage  doubler  circuit. 


n 


Germanium  Rectifier 

•  ATSS’C/ 


ABSOlUn  MAX/MUM  KATINGS 

Diffuseo  JUNCTION 
^  .  eeOMANIUM  AfCTIfllKS 

TYMS  JAIA  -  JA2A 
KlSISTIVt  LOAD 
TtMA  SS’C-  YAtO  60  CPS 


ABSOLUTE  MAXIMUM  RATINGS  •  T-55°C  •  RESISTIVE  LOAD 

DIFFUSED  JUNCTION  RECTIFIEI 

4JAU1 

'4JttA7 

4JATA3 

,4JA2A4 

FEAK  INVERSE  VOLTRGE* 

{volt.) 

TOO 

700 

300 

400 

fEAK  FORWARD  CURRENT 

(ompi) 

0.47 

0.31 

0.25 

1.57 

DC  OUTPUT  CURRENT*  (Mo| 

T50 

TOO 

75 

500 

0  C  SURGE  CURRENT  («ii|>i| 

25 

25 

25 

25 

FULL  LORO  VOLTAGE  DROP 
(nlli  p«R) 

0.5v 

O.Sv 

0  5v 

0.7v 

FORWARD  RESISTANCE  AT 

FULL  LOAD 

T.1 

1.5 

1.9 

0.5 

CONTINUOUS  REVERSE 

WORRING  VOLTAGE  (mill  D  C  I 

30 

30 

30 

185 

FREQUENCY  OF  OPERATION  |kc) 

SO 

SO 

50 

50 

STORAGE  TEMPERATURE  (*C) 

65 

65 

85 

85 

T/Pfco/  obso/ufe  moMimum  ratings  For  othtr  combinations 
to  Fig.  t . 

Indust'' 


iol  and 


DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  V2%  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES:  10  millivolts  for  line  105-125  volts. 

RIPPLE:  5  millivolts  RMS  ^ 


#1  0-600 
#2  0-600 
#3  6.3AC.CT. 
#4  6.3  AC.CT. 


0-600 
0-150  Bias 
6.3  AC.CT. 


0-1000 
Ripple  10  mv. 
6.3  AC.CT. 


0-1200 
Ripple  10  mv. 
6.3  AC.CT. 


200-1000 
Ripple  20  mv. 


0-1000 

Ripple  20  mv. 


100-400 

Regulation  0.01% 
Ripple  1  Mv. 

6.3  AC.CT. 


MODEL 

815 


VOLTS 

CURRENT 

MODEL 

100-325 

0-150  Bias 

6.3  AC.CT.* 

0-150  Ma. 

0-5  Ma. 

10  Amp 

131 

100-400 

6.3  AC.CT. 

0-150Ma, 

10  Amp. 

141 

200-500 

6.3  AC.CT. 

0-200  Ma. 

6  Amp. 

245 

0-300 

0-150  Bias 

6.3  AC.CT. 

0-150  Ma. 

0-5  Ma. 

5  Amp. 

315 

0-500 

6.3  AC.CT. 

0-300  Ma. 

10  Amp. 

500R 

#1  200-500 
#2  200-500 
#3  6.3  AC.CT. 

#4  6.3  AC.CT. 

0-200  Ma. 
0-200  Ma. 

6  Amp. 

6  Amp. 

510 

0-500 

0-150  Bias 

6.3  AC.CT. 

0-300  Ma. 

0-5  Ma. 

10  Amp. 

615 

0-350 

0-750  Ma. 

700 

0-350 

0-1.50  Amp. 

710 

0-350 

0-2.25  Amp. 

720 

0-350 

0-3.00  Amp. 

730 

0-600 

0-750  Ma. 

750 

0-600 

0-1.50  Amp. 

760 

CURRENT 

MODEL 

0-2.25  Amp. 

770 

0-3.00  Amp. 

780 

0-200  Ma. 
0-200  Ma. 

10  Amp. 

10  Amp. 

800 

0-200  Ma. 

0-5  Ma. 

10  Amp. 

815 

0-50  Ma. 

10  Amp. 

1020 

0-20  Ma. 

10  Amp. 

1220 

0-500  Ma. 

1250 

0-500  Ma. 

1350 

0-150  Ma. 

2000 

10  Amp. 

0-30  Amp. 

3030 

0-100  Ma. 

3100 

All  units  designed  for  relay  rack  mounting  or  bench  use. 


The  Kepco  Voltage  Regulated  Power 
Supplies  are  conservatively  rated.  The 
regulation  specified  for  each  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in¬ 
strument.  Write  for  specificotions. 


TTucrKONXW""’*'"'" 
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of  complete  and  concise  enginm 
data  and  specifications  covering  the  various  gri 
of  Mycalex— see  details  on  ^Dn/CDOP  OIHl 


\ 


AND  CATALOG 


CHARACTERISTICS 
OF  MYCALEX 


INJECTION-MOLDED 

GRADES 


A  detailed  onolysis  of  all  Hie  important  (haraderistics  of  Mycalex  gloss-bonded  mico 
insulotion  including  every  pedinent  electrical  and  mechanical  feature.  Also  included  are 
tables  of  comparison  wiHi  all  other  competitive  moteriols. 


Contoins  complete  data  ond  specifkations  plus  a  weolth  of  explanotory  informctioa  cover¬ 
ing  Mycolex  410,  the  injection-moldable  grode  of  glass-bonded  mko  insuloKon.  Replete 
with  graphs,  tobies  of  proportios,  and  ample  illustroHons. 


Everything  the  designer  needs  to  know  in  applying  Mycalex  400,  Hm  cempression-moldod 
glass-bonded  mko  insulotion,  to  proMoms  involving  fobrkotod  diolodrk  ports.  This  chapter 
graphically  illustrates  the  versaHlity  of  this  diolodrk. 


A  veritable  “gold  mine"  of  voluoMe  information  -  covering  the  copobilities  and  odapt- 
ability  of  MYCALEX  410  and  410X-in  designing  and  producing  molded  insulators  and 
other  dielectrk  components.  Complete  doto  is  included. 


Comprehensive  recommendations  for  machining  and  fabricating  Mycalex  400,  the  com¬ 
pression-molded  glass-bonded  mica  insulation.  Details  all  machining,  cutting,  drilling, 
threoding,  tapping,  slotting,  grinding,  finishing. 


Another  sodion  of  the  catalog  which  is  equally  valuable  to  the  engineer  and  shop  man. 
Text  and  diagrammatic  views  cover  all  phases  of  design  pedoining  to  fobricated  insulators, 
lecommendotions  are  included  for  the  solution  of  ordinory  problems. 


Mycalex  produds  of  this  type  demonstrate  the  precision  accuracy,  and  functional  perfection 
oHainable  only  through  Hie  use  of  Mycolex  glass-bonded  mica  insulation.  Vorious  com- 
mutotors  and  switch  ^ates  ore  described  in  detail. 


Mycolex  manufadures  o  wide  variety  of  low-loss  tube  sockets  extensively  used  in  com¬ 
mercial  ond  governmental  applicotions.  These  sockets  are  fully  described  with  diagrammatic 
drawings  showing  dimensions  and  other  detoils. 


Owners  of  'MYCALBX'  Patents  and  Trade-Marks 


DESIGN  OF 

MACHINED  INSULATORS 

SWITCHES  AND 
COMMUTATOR  PLATES 

MYCALEX 
TUBE  SOCKETS 


COMPRESSION-MOLDED 

GRADES 


DESIGN  OF 
MOLDED  INSULATORS 


MACHINING  AND 
FABRICATING  METHODS 


ir-  - 


EiTEL- McCullough,  inc. 

SAN  BRUNO,  CALIFORNIA 

Export  Agents:  Frazor  &  Hansen,  301  Cloy  St.,  Son  Francisco.  California 


NEW 

CUSTOM  DESIGNED 
FOR  AIRCRAFT 


For  further  information  or  for  consultation 
about  your  power  tube  needs  write  our 
application  engineering  department. 


Eimac  announces  the  development  of  the  4X1  SOD  radial- 
beam  power  tetrode  designed  for  equipment  simplifica¬ 
tion  in  commercial  and  military  aircraft  and  vehicular 
operation.  Through  a  specially  constructed  heater  that 
has  a  rating  of  26.5  volts  at  0.57  amperes,  Eimac  presents 
aviation  with  a  tube  ideal  for  24-28  volt  electrical 
systems.  Except  for  the  heater  the  4X1  SOD  is  identical 
to  the  universally  accepted  4X1 50A  and  can  be  used 
with  the  4X1 50A  air-system  socket.  The  4X1  SOD  is  a 
natural  for  aircraft  and  mobile  equipment  because  it 
combines  high  power  output  with  small  size  and  a  rug¬ 
gedness  that  gives  it  great  immunity  to  domage  by 
thermal  or  physical  shock.  Employed  as  an  amplifier, 
oscillator  or  frequency  multiplier  into  UHF  regions,  the 
4X1  SOD  has  a  rated  plate  dissipation  of  150  watts. 


I 
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B  y  whatever  factor  you  consider  meet 
important,  IRC  filament  type  BT  resistors  lead 
the  industry.  The  next  time  you  specify  insulated 
composition  resistors  remember— it  pays  to 
do  business  with  the  leader.  Most  people  do. 


IF  QUANTITY  PRODUGION 
INDICATES  LEADERSHIP- 

remember  more  IRC  BT 
resistors  are  used  in  radio 
and  TV  sets  than  any  other 
brand.  During  the  last  five 
yean  IRC  supplied  40%  of 
the  resistors  used  in  radio 
and  TV  set  production. 


IF  QUALITY  STANDARDS 
DENOTE  LEADERSHIP— 

remember  IRC  Advanced 
Type  BT  resistors  meet  ond 
beat  rigid  JAN-R- 1 1  speci¬ 
fications.  Nearly  all  producen 
of  government  equipment 
have  tested  and  approved 
KCf.' advanced  BT  resists. 


r^sHton. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  Brood  Stroot,  fhilodolpliio  B,  fo. 

Pleas*  send  me  full  doto  on  IRC  Advanced  Type  IT  Resis»Oft:--> 

n  Also  name  and  address  of  nearest  IRC  Distributor  who  ran  fgrrush 
speedy  delivery  of  BT  resistors  in  smalt  quantities. 


cnt. 


Smallti  «Mu/cifod  rosttfor 
_ _ _  availabl*  anywfMr» 


IF  GLOBAL  ACCEPTANCE 
REFLECTS  LEADERSHIP  — 

remember  IRC  fHament 
^  type  BT  resistors  are  favored 

in  every  major  market  of  the 
world.  Licensee  plants  in  Canada, 
England,  Denmark,  Italy  and 
Australia  produce  IRC  BTs  for 
international  electronics. 


leadership 


This  coupon  brings  you  full  data  on  IRC  BT  Resistors 


pa^^^lF  RESEARCH  AND 

engineering  testify 

TO  LEADERSHIP- 
remember  >RC  BT  resistors  are 
produced  by  the  largest  resbtor  manufac¬ 
turer  in  the  world.  The  finest  accumulation 
of  resistance  know-how  hos  been  pooled 
in  the  perfection  of  these  filament  type 


IF  DEPENDABLE  DELIVERY 
REPRESENTS.  LEADERSHIP- 

rrrrsirtsr  IRC's  long  record  of  strike- 
free  labor  relations  protects  your 
assembly  lines.  Dependable  delivery 
of  Advanced  Type  BT  resistors  is  fur¬ 
ther  assured  by  IRC's  finoncial  ability 
to  maintain  large  stocks  of  wanted 
ranges  and  to  draw  from  foreign 
licensees  when  demand  warrants  it. 


or  LITTLE 


an^quantity  and  any  size 


For  users  operating  on  government  schedules,  Arnold  is  now  produc¬ 
ing  C-Cores  wound  from  'A,  Vi,  I,  2,  4  and  12-mil  Silectron  strip. 
The  ultra-thin  oriented  silicon  steel  strip  is  rolled  to  exacting  toler¬ 
ances  in  our  own  plant  on  precision  cold-reducing  equipment  of  the 
most  modern  type.  Winding  of  cores,  processing  of  butt  joints,  etc. 
are  carefully  controlled,  assuring  the  lowest  possible  core  losses,  and 
freedom  from  short-circuiting  of  the  laminations. 

We  can  offer  prompt  delivery  in  produaion  quantities — and  size  is 
no  object,  from  a  fraction  of  an  ounce  to  C-Cores  of  200  pounds  or  more. 
Rigid  standard  tests — and  special  electrical  tests  where  required — give 
you  assurance  of  the  highest  quality  in  all  gauges.  •  Your  inquiries 
are  invited. 


The  Arnou)  Fngineering  Company 

SUBSIDIARY  OF  ALIEGHENY  lUOLUM  STEEL  CORPORATION 
General  Office  &  Pkmfr  Marengo,  Illinois 
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What  CLARE 


CLARE 


offers  the  widest  variety  of 


HERMETICALLY  SEALED  RELAYS 

for  most  exacting  design  requirements! 


...First  in  the  Industrial  Field 


Herntetic  Saoling 
Means: 


IN  THE  fourteen  years  since  (XARE  first  l)egan  the  development  of 
hermetically  sealed  relays  for  airborne,  military  and  industrial  use, 
CLARE  has  developed  over  50  different  series  of  hermetically  sealed 
relays. 


Two  things,  however,  never  vary:  the  high  quality  of  the  CLARE 
relay  which  goes  into  each  enclosure  and  the  completely  airtight  sealing 
which  permits  no  gas  or  spirit  to  escape  from  the  enclosure  or  enter  it. 


If  your  product  requires  the  use  of  hermetically  sealed  relays,  CLARE 
can  supply  you  just  the  relay  you  need  from  this  wide  variety,  or  will 
develop  and  seal  for  you  a  special,  "custom-built”  relay  to  meet  your 
most  exacting  requirements. 


Send  for  CLARE  BULLETIN  NO.  114  on  Hermetically  Sealed  Relays  or 
contact  the  nearest  CL.ARE  sales  engineer  for  complete  itiformation. 
Address:  C.  F.  Clare  &  Co.,  4719  West  Sunnyside  Avenue,  (Chicago  .‘10, 
Illinois.  In  (Canada:  C.anadian  Line  Materials  Co.,  Ltd.,  Toronto  13. 
Cable  address:  CLARELAY. 


Considerable  cost  and  space  can  often  be  saved  by 
sealing  nnore  than  one  relay  in  an  enclosure.  Illustra¬ 
tion  shows  six  CLARE  Type  "K"  relays,  associated 
resistors  and  capacitors,  wired  and  mounted  in  a 
common  enclosure. 


CLARE  Type  "N"  relay  in  a 
Series  SN-41000  container. 


After  assembly  In  the  container, 
the  enclosure  is  attached  to  a 
high  vocvum  pump  and  pumped 
down  to  a  few  microns  pressure 
to  remove  all  traces  of  moisture 
and  gases,  then  flushed  with  dry 
nitrogen,  and  again  pumped  down. 
While  under  this  extreme  vacuum, 
the  enclosure  and  seals  ore  tested 
for  leaks  by  means  of  a  Mass 
Spectrometer — a  device  so  sen¬ 
sitive  that  it  can  detect  a  leok  so 
tiny  that  more  than  thirty-one 
years  would  be  required  f^  one 
cubic  centimeter  of  air  to  pass 
through  it.  This  highly  refined 
method  of  leok  testing  causes  re¬ 
jection  of  many  enclosures  which 
could  pass  the  usual  immersion 
tests  without  detection. 


For  most  applications,  the  enclo¬ 
sure  is  then  filled  wHh  dry  nitro¬ 
gen,  which  has  a  relotivelY  high 
arcing  potentioL 


Each  series  varies  in  the  size  of  the  container,  the  number  and  kind  of 
terminals,  mounting  facilities  and  the  type  or  types  of  relays  which  can 
be  sealed  in  it.  U  ithin  each  series,  innumerable  variations  of  relay  coil 
and  contact  specifications  are  possible. 


rArEl'MKA-SIlVIt-lllCTIOlTTK 


...that’s  why 
Wagner  Engineers 

$^ecify  SANGAMO 
AC  MOTOR  STARTING 
ELECTROLYTIC 
CAPA^TORS 


TK«  Typ«  EMP  U  fvr> 
ntth«d  in  a  motsturg* 
proof  ploitk  container. 
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SANGAMO  ELECTRIC  COMPANY 

MARION,  ILLINOIS 


IN  CANADA!  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 


MILESTONE 


ANOTHER  HiRMiTIC  EXCLUSIVE 

Here,  again,  is  another  HERMiTIC  exclu¬ 
sive  . . .  another  remarkable  engineering 
feat  in  sub-miniaturization. ..to  permit  the 
greatest  number  of  terminals  in  smaller- 
than-ever,  minimal  space. 

By  means  of  HERMETIC'S  new,  Sub- 
Miniature,  4-Terminal,  Relay  Header,  em¬ 
phasis  is  placed  on  minimum  dimensional 
requirements  for  the  mounting  surface  as 
well  as  the  space  above  and  below  it.  And, 
despite  its  miniaturized  size,  this  header 
offers  mechanically  secure  connections  in 
smallest  possible  areas ...  for  use  with 
relays,  rectifiers,  choke  coils,  etc. 

No.  1 333 . . .  terminals  with  double-turret  top 
and  straight-cut  or  flattened  and  pierced  bottom 

No.  1 539 ...  terminals  with  hooked  top  and 
straight-cut  or  flattened  and  pierced  bottom 

No.  1385..  .  with  tubing  suitable  for  feed- 
through  attachment 


Because  the  solution  of  this  problem  is  charac¬ 
teristic  of  HERMETIC'S  ability  to  serve  vou. 
conuct  the  one  and  only  dependable  source  of 
supply,  and  be  sure  that  your  problems  will  be 
solved,  too. 
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CHICAGO  TELEPHONE  SUPPLY 
i/uj  irr/f’rjfi 


CT5  SHAFT  TYPE  LT-2 

LOCK!/^  BUSH/Nd 


2  watt,  1*%4" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


RA2a.  JAN  Shaft  SO 

CTS  Part  JAN-R-19  TYPE 
B8079  RA20A1SDS00AK 

W6929  RA20A1S010IAK 

X3497  RA20AISD2S1AK 

W693I  RA20A1SDS01AK 

W6932  RA20A1S0102AK 

W6933  RA20A1SOIS2AK 

W6934  RA20AIS0252AK 

W693S  RA20A1SDS02AK 

We936  RA20A1SD103AK 


RAW  Hifh  TiuaiM.  JAN  Shaft  Tyva  SD 
CTS  Part  JAN  R-19  TYPE 

X3496  RJCOATSDSOOAK 

L93S8  RA20A2SD10IAK 

M9S79  RA20A2SD2SIAK 

X349S  RA20A2SDS01AK 

X3499  RA20A2SDI02AK 

M9g09  RA20A2SD1S2AK 

19103  RA20A2SD252AK 

L9104  RA20A2SD502AK 

HS979  RA20A2S0103AK 


Rasirtanca 

M±10K 

1003=109; 

2S0±I0% 

5003:1091 

10003:1091 

15003:109; 

2500±109; 

50003:109; 

10.0003:109; 


4  watt,  1*%2" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


RA30.  JAN  Shaft  Tyva  SD 
CTS  Part  IAN  R-19  TYPE 
X3502  RA30A1SD500AK 

X3503  RA30A1S0101AK 

X3505  RA30AIS0251AK 

X3507  RA30A1SD501AK 

X3508  RA30A1SD102AK 

X3509  RA30A1S0152AK 

X3511  RA30A1SD252AK 

Q1409  RA30AISD502AK 

X3513  RA30A1SD103AK 

X3514  RA30A1SD153AK 


RA30-Hl|h  Tnraua.  JAN  Shaft  Tyva  SO 

X3504  RA30A2SD101AK 

X3506  RA30A2S0251AK 

M756«  RA30A2SD501AK 

S24U  RA30A2S0102AK 

X3510  RA30A2SD152AK 

S2736  RA30A2S02S2AK 

X3512  RA30A2SD502AK 

R1561  RA30A2SD103AK 

19107  RA30A2SI1153AK 


503:109; 

ioo±i09; 

2503:109; 

5003:109; 

10003:109; 

15003:109; 

2500  ±109; 

50003:109; 

10.0003:109; 

15.0003:109; 


iAN  R  94  AND  IAN  R-19  TYPE  MILITARY  VARIABIF  RESISTORS 


Preference  given  to  orders  carrying  military  contract 
number  and  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTED  PERFORMANCE  CKARaCTERISTICS 
Designed  for  use  in  military  equipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 


REPRESENTATIVES 
HtRni  C.  S«i»4«r9 
John  t  McClatctiT  MMc. 
Mih  4  Mtrktt  $L 
Uppw  Darby,  Ptana. 
Pboaa  Raaban  2-442Q 


W  $  Hanaea  Coaipaay 
lUI  $a.  UCiaaata  BM. 


NEW  38-pagb  nxusTRATRD  CATALOG— Describefl 
Electrical  and  Mechanical  characteriatics, 

Special  Features  and  Constructions  of  a  complete 
line  of  variable  resistors  for  military  and 
civilian  use.  Includes  dimensional  drawings  of 
each  resistor.  Write  today  for  your  copy. 


s/>criri/isf!«  in  preitxion  pmductinn  of  i^nnhte 

FOUNDED  1896  •  ELKHART,  INDIANA 


ON  STOCK  CONTROLS 


MOUNTING  HA/fOevARC  A.-iS£AmL£D 
MOUNTING  NUT  §  HCX  ‘  jJ 
LOCK  NUT  /  UlU  -J 
LOCK  WASHER  •I9NA 


MOUNTING  HAffOWARC  AsSCMBLCO 
MOUNTING  NUT  ^  HtX  ‘ 

LOCK  WASHCR  •l9l-tA 


n 

Li 

CTS  Pan 

TYPE  tS 

ff 

RMialanct 

250±10% 

500±10% 

CTS  Pan 

CTS  Shaft  Tyft  RC 
X351( 

X3517 

Lodtn^  Buihinf 

CTS  Shill  Ty*i  LT-2 
X3530 

X3531 

H  watt  70*  C,  H" 
diameter 
miniaturized 

1000±10% 

X351t 

X3S32 

variable 

2S00±10H 

X3519 

X3533 

composition 

5000±10% 

X3520 

X3534 

resistor. 

10.000±10% 

X3521 

X3535 

25.000±10% 

X3522 

X353t 

50.000±10S 

X3523 

X3537 

100  000±10% 

X3524 

X3S3S 

250.000±10% 

X352S 

X3S39 

500.000±10% 

X352t 

X3540 

1  Mtt±20% 

X3527 

X3S41 

2.5  mH±2i% 

i  ,  .  1  ■  ■  — ,1  -1— 

X352t 

X3542 

H 

’i;: 


TYPE  95,IAN  R-94.  Typi  RV4 


RaMtUrKi 

loo^ios 

2S0:I:I0S 

1000±107{ 

25a0±10S 

sooa±iox 

10.000:1:  IDS 
2S.OOOi:10K 
M.OOO±10K 
ira.ooO:i;io7; 

2M.0O0:l:10K 
HO.OOOilOS 
I  Mt|:l:20K 
2.5  Mtt:l:205t 
5Mtf±205{ 


JANR-M 
TYPE  RV* 

JAN  Shill  Tyll  SD 

RVAATSDIOIA 

RV4ATS025IA 

RV4ATSD50IA 

RV4ATSDI02A 

l)V4ATSD252A 

RV4ATSD502A 

l)V4ATSD103A 

RV4ATS0253A 

RV4ATSD503A 

RV4ATSDI04A 

l)V4ATSD2S4A 

l)V4ATS0504A 

RV4ATS010SB 

RV4ATS0255B 

RV4ATSD505B 


jan-R-04 

TYPE  RW4 

JAN  Shin  T^i  RJ 

RV4ATRJ10IA 

RV4ATRJ2SIA 

RV4ATRJS01A 

RV4ATRI102A 

RV4ATRJ2S2A 

RV4ATRJS02A 

RV4ATRJI03A 

RV4ATRJ2S3A 

RV4ATRJ503A 

RV4ATRII04A 

RV4ATR)2S4A 

RV4ATRJ504A 

RV4ATRJI0SB 

RV4ATRJ2SSB 

RV4ATRJ50SB 


CTS  Pin 

Non-JAN  LocJiinf  Buihinf 

CTS  Shin  Tyn  LT-I 

«I3I«0 

W3I61 

W31E2 

W3t66 

W3163 

W3164 

W3I67 

W31U 

W31S9 

W3170 

W3I71 

W3172 

W3I73 

W3I65 

W31S9 


2  watt  70°C.  IVi" 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-94. 
Attached  Switch 
can  be  supplied. 


TYPE  45.  ]AN  R-94.  Typi  RV2 


100±10% 

A5S7e 

RV2ATS0101K 

250±10% 

A5t77 

RV2ATSD251A 

500  ±10% 

A5t7S 

RV2ATSD501A 

1000±10% 

ASt79 

RV2ATSD102A 

2500±10% 

ASttO 

RV2ATSD252A 

5000  ±10% 

ASttl 

RV2ATSD502A 

10.000±I0% 

A5t82 

RV2ATSD103A 

2S.OOO±10% 

ASSS3 

RV2ATSD253A 

50.000  ±10% 

A5SS4 

RV2ATSD503A 

100.000±10% 

ASttS 

RV2ATSD104A 

2SO.OOO±10% 

ASStt 

RV2ATS0254A 

500.000±10% 

A5tt7 

RV2ATSD504A 

1  M*|±20% 

ASStt 

RV2ATSD105B 

2.5  M«f  ±20% 

ASttS 

RV2ATSD255B 

CTS  Pan 

Non-JAN  Locfcinf  By«N«nf 

CTSShirftTroo  LT-I 

AS922 

AS923 

AS924 

AS92S 

AS92$ 

AS927 

AS92I 

AS929 

AS930 

AS93I 

AS932 

AS933 

A5934 

A593S 


watt, 

diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-94. 
Attached  Switch 
can  be  supplied. 


r  v'  - 

J(  3? 


' 

'V'’- 


A 


m 


,9- 


TYPE  35,  JAN  R-94.  Type  RV3 


lOOilOK 
250±l09l 
500a:10S 
I000±109( 
2S00:1:109( 
5000:1:10% 
10.000^10% 
25.000dtl0% 
50.000±10% 
100.000^:10% 
250.000  ±10% 
500.000±10% 
I  Mt|±20% 
2.5  M«f  ±20% 
5IMt±20% 


RV3.  JAN  Shin  Tyn  SD 
CTS  Pwl  JAN-R-94  TYPE 
AStei  RV3ATSD101A 

A5Se2  RV3ATSD251A 

A5t63  RV3ATS0501A 

A5S64  RV3ATSOia2A 

ASMS  RV3ATSD252A 

Asset  RV3ATS0502A 

A5S67  RV3ATSD103A 

Asset  RV3ATSD253A 

Asset  RV3ATS0503A 

A5t70  RV3ATSD104A 

A5S71  RV3ATS0254A 

A5t72  RV3ATS0504A 

A5t73  RV3AT$010SB 

A5t74  RV3ATSD255B 

A5t75  RV3ATS0505B 


CTS  Pm 

Non-JAN  Locktnf  Buthlnf 
CTS  Shin  Tr«i  LT-I 


.JAN  SHArr  TYK  5D 


JAN  SHAFT  TYPE  RJ 


2S0'  * 

J — I.  /  SC/fC^  DRI^K 

SLOT 

.0*7'toas  W/0€  * 

o*j'  sgiganr/’ 


TMO 

'r - /  — ^ 

MOUNTING  HA»D\NANt^ASSLMAi£0 
MCM/NT/N6  NOT  ^'hCX  *  jJ' 
tCCN  ViASHeP  •/SieoA 


H  watt,  1%" 
diameter  variable 
composition 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
,  JAN-R-94. 
Attached  Switch 
can  be  supplied. 


CTS  SHAFT  TYPE  LT-I 

LOCKINO 

^SO  toot  ' 

scNe^  DfrrvTN 

SLOT 

O*7'toos  Wfoe  M. 

oeep 


MOUNTING  MAN0NMN£  ASSCMBLCO 
MOUNTING  NUT  jl'Nex  •  £ 
LOCK  YVASN£N 


■  ^-UP-Nfr-J  TNO. 

MOUNTING  NAWNANf.  ASS^MNlCO 
MOUNT lAIG  NUT  hfX  ‘  d 
-  i,  LOCH  NUT  J  Hex  '  £ 

LOCA  fNASMCN  ’l9:!OA 


■iiiiiiiiuiiiBaHBiii 

piiiirfiiminKSPii 

hlSilllilliilHHBIII 

uiiiiiiiiiimHHil 


fiuAHelL  Sl  Go4nfuit^ 

YONKERS  2.  NEW  YORK 

CiSlC  i"C«f5S  ‘.euRnEll" 


STANDARD  TONE  CHANNEL  FILTER 
Fr*qu«ncy  in  eyelet  per  tecend 
-250  -?00  -150  >100  -SO  0  >50  ^100 -.  IS! 


SHARP  TYPE  —  1653  TONE  CHANNEL  FILTER 
Frequency  tn  eyelet  per  teeend 
_ 1100 _ 1300  1500  1700  1 


ILITARY  AIRCRAFT  RANGE  FILTER 
Frequency 


SINGLE  SIDE  BAND  —  BAND  PASS  FILTER 
Frequency  In  ktiocyclet  per  teeond 


^i44A4ieil  High  Quality  Toroids 

(and  Audio  Filters 

With  each  new  technological  advancement  in  military 
electronics  the  design  engineer  has  had  to  cope  wi&  more 
difficult  network  problems. 

Today  it  is  not  sufficient  for  the  engineer  just  to  know 
what  signal  to  clean  up  or  which  to  reject  or  separate. 

His  filter  requirements  have  become  increasingly  com¬ 
plicated  by  other  critical  factors  such  os  phase  shift,  linearity, 
transient  response,  extreme  accuracy  through  wide  tempera¬ 
ture  ranges  etc. 

True,  these  hove  always  existed  to  a  certain  degree  but 
their  importance  has  become  considerably  amplified  in  such 
applications  os  Guided  MissUes,  Radar  and  Sonar. 

The  BURNELL  &  CO.  engineering  staff  has  won  many 
friends  among  our  customers  through  the  valuable  assistance 
they  hove  rendered  in  the  solution  of  their  network  problems. 
If  YOUR  application  involves  audio  filters  or  si^or  net- 
|HP  works  write  or  coll  our  engineers  who  will  give  prompt  atten- 
tion  to  your  requirements. 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 
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mE(moN-Buui 


KTURimBU 


Whether 
in  Ohio  . 


u’re  in  a  250-H'att  local  station  in  California  . 
or  a  TV'  station  in  a  large  metropolitan  center 


a  5,000-watt  network  outlet 
.  you  should  aim  a  presto  TL-10. 


This  unique  unit  immediately  converts  any  16"  turntable  into 
a  tape  reproducer  of  maximum  accuracy.  Mounted  on  a 
simple  hinge  arrangement,  the  TL-10  lowers  on  the  turntable 
and  is  ready  for  instant  use.  Just  as  simply,  it  can  be  swung 
upward,  out  of  the  way,  to  free  the  table  for  disc  playback. 
Tape  speed  can  be  selected  by  merely  changing  the  capstan. 


Reproduces  tape  wMiowt 
tying  up  a  regular 
W  recorder. 


No  more  traffic  problems  with  tape  when  regular  recorders 
are  tied  up.  No  more  fear  of  motor  failures— the  TL-10  has  no 
motor.  No  need  to  buy  an  additional  tape  machine.  The  TL-10 
will  solve  all  your  tape  playback  problems  at  a  low  cost. 


^  Attaches  to  any 
standard 
^  turntable. 

Speed:  TVs'Vmc* 
and  T5"/sec.  with 
response  to  1 5,000  cps. 

lasy  to  operate 
and  maintain. 


Ask  your  presto  distributor  for  a  demonstration  today— 
or  order  your  TL-10  direct.  A  limited  quantity  is  on  hand 
for  immediate  delivery. 


Has  the  fidelity  of 
high-priced  machine 
at  a  frcKtion  of  the  cost. 


RECORDING  CORPORATION 

'-'fARAMUS,  NEW  JERSEY 

Ex^rt  Divitieii:  25  Worren  Streot,  Now  York  7.  N.  Y. 

Conodion  Division:  Wolter  P.  Downs,  ltd.,  Dominion  Sqvort  ftidg.,  AAontrool 


Vi'rln 


Now  you  can  get  a  full  line  of  high 
quality  wire-wound  components — all 
from  one  reliable  source.  Specially 
designed  to  meet  the  exacting  and 
changing  requirements  of  the  electronics 
industry,  every  I-T-E  wire-wound 
product  is  precision-built  by  quality- 
controlled  methods. 


Whatever  your  wire-wound  needs,  it 
will  pay  you  to  investigate  I-T-E  quality 
products.  They’re  made  to  give  you 
long,  accurate,  dependable  performance 
— in  every  critical  electronic  application. 


1924  HAMILTON  STREET 


FOR  DETAILS  — 

get  in  touch  with  your  nearest  1-T-E 
representative.  Or,  send  for  your  copies 
of  the  I-T-E  Power  Resistor  Catalog  and 
the  new  Precision  Resistor  Bulletin 
lOOA  today. 


I  T  E  POWER  RESISTORS 

^  cooie  cromicloundotion. 

-  Non-hY3'®»‘®P'  ^  .4^  jpeciflcotiom. 

•  ar.inoccordonC.w.rt.JAN.p 

«  wire*  uniformly 
Pur*»«  turns  ond 

wound  to  preve  connections 

eKcessiv.  hot  spots.  All 

silver-soldered. 

.mel  cooting  (orflontc  il 
Vitreous  moisture- 

required)  *  irtt  lost  heot-dissipo- 

repellent  surface  vrtm 
,ion  quolities. 

Advanced  production  nt-hod 
high  stobility.  long  hie. 


Slondord  «*•«»  resistors: 
5-100  watts 

Adiustoble  resistors. 

10-100  wotts 

Oval  resistors: 

30-75  watts 

Ferrule  resistors: 

11-100  wotts 

Special  resistors: 

buihto  speciflcotions 


hig"  - 

+  10%  ±5%  ond  less  mode  to  or 

Stondordtoleronce:±10%. 

,.t.e  precision  resistors 

. alloys  ore  U^ 


■T-E  PRcv.!.**^ -  . 

even  tension  « 

^  Hermetic  or  eHecH  of 

Ing  protects  °®“'”  ,„ospheric  conditions. 

,olts,  moisture,  ond  otmosp 

l-T-E  stondords. 


^^?ghtieiQht,  hermeticolly 
,.oled-for  precsioe 

operotion  up  to  25  ^ 

Surposs  JAN  K  v 
Chorocteristic  A,  ond  fAH- 
R.93  a  speciflcotions. 

^^V^fu'um-lmpregnoted, 

moisture-resistont.  For 

jaN  R-93,  Chorocteristic 

B,  speciflcotions. 

Rotinfls  from  0.01 

10  mepohms,  0. 

5  watts. 


j.T-E  stondords.  ±0.05%. 

..±l%Avoiloble  in  specified  toleroncesdovm  to 

Stondordtoleronce.  ±  M- 


-T-E  DEFLECTION  YOKES 

I-T-E  offers  you  high  quality 
deflection  yokes — all  built  with 
uniform  characteristics.  Wire  size 
and  quality  are  constantly 
checked.  Coils  are  impregnated 
in  special  moisture-resistant 
thermoplastic— properly  cured  to 
insure  a  firm  coil  with  minimum 
losses.  Deflection  yokes  can  be 
obtained  complete  with  wire 
leads,  resistors,  and  capacitors— 
to  your  specifications. 


PRODUCTS 


i 


DIVISION 

A  DIVISION  OP  THE  I-T-E  CIRCUIT  BREAKER  CO. 


HAMMARLUND  MANUFACTURING  COMPANY,  INC. 

460  WEST  34th  STREET  •  NEW  YORK  1,  N.  Y. 
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64  TYPE  IVIAPC^  STATOR  PLATE 


A  Complete  Line  To  Assist  You! 

This  trimmer  capacitor,  the  “MAPC”,  exemplifies  Hammarlund’s 
continuing  efforts  to  meet  the  demand  for  smaller  dependable 
components.  A  scaled-down  version  of  the  popular  “APC”,  origi¬ 
nated  by  Hammarlund  more  than  20  years  ago,  it  has  everything 
reduced  except  the  quality  and  performance  characteristics. 

The  Hammarlund  complete-line  of  variable  capacitors,  carried 
by  carefully  chosen  distributors  from  coast-to-coast,  makes  it 
possible  for  you  to  pre-select  a  capacitor  that  meets  all  your 
requirements  of  construction  and  operation. 

Write  today  for  the  1952  Capacitor  Catalog 


ItlPoJ 


Name 


2  Truarc  self-locking  rings  replace  threaded  plugs. 
Save  64  per  unit,  speed  assembly  by  140%. 


S<rtw-Fatt«n«d  Plug 
Method 

Priclion-drog  must  bo  uni¬ 
form  in  Iho  plunger  assembly 
of  this  fire-extinguisher 
noxzle.  But  the  felt  seals 
vary  greatly  in  condition  — 
bringing  large  variations  in 
drag,  compensoted  for  only 
by  careful,  slow  assembly. 
This  design  died  on  the 
drawing  board. 


Waldos  TruoK  Method 
2  Woldes  Truorc  rings  (series 
BOOS)  easily  positioned 
against  washer  that  abuts  an 
seal,  keep  drag  on  plunger 
uniform.  Drag  can  be  care¬ 
fully  controlled  by  varying 
position  of  rings.  Proper 
pressure  secured  in  speedy 
assembly.  Rings  need  na 
groaves. 


Ansol  Chemica!  Company's  new 
watertight  precision  nozzle  for  their 
dry  chemical  fire  extinguisher  replaces 
conventional  stainless  steel  plug  with 
two  Waldes  Truarc  Self-Locking  Re¬ 
taining  Rings  and  washer.  Rings  hold 
entire  nozzle  packing  securely  in 
place  —  keep  friction  drag  of  plunger 
uniform.  Adjustable  in  final  assembly, 
Truarc  rings  speed  production  from  25 
to  60  units  per  hour.  They  save  6<  per 
unit  in  overall  costs,  Vi"  in  length. 

Redesign  with  Waldes  Truarc  Rings 
and  you,  too,  will  save  on  assembly, 


time,  improve  product  performance, 
facilitate  easier  servicing  of  whatever 
you  make. 

Wherever  you  use  machined  shoul¬ 
ders,  bolts,  snap  rings,  cotter  pins, 
there's  a  Waldes  Truarc  Retaining  Ring 
designed  to  do  a  better  job  of  holding 
ports  together.  They're  precision-engi¬ 
neered...  quick  and  easy  to  assemble 
and  disassemble.  They  give  a  never- 
failing  grip.  Find  out  what  Truarc  Rings 
can  do  for  you.  Send  your  blueprints 
to  Waldes  Truarc  engineers  for  indi¬ 
vidual  attention,  without  obligation. 


WALDES  TRUARC  RINGS  MADE 
THESE  SAVINGS  POSSIBU- 


Discorded  Design  | 

Treerc  Deeife 

Ports:  Cost  Per  Unit  | 

Ports:  Com  Per  Unit 

threaded 

stainless 

steel  plug  $0.0675 

2  rings . — $0.0140 

Direct  Lobor  $0.0350 

1  wether . $0.0210 

$0.1025 

1  $0.0426 

Tefal  seviess  per  eeit 
with  Tieerc  Riefi  $.0500 

ftf  pncWeti  hrtirnal  peovbig  and  undarcuttinB . . .  Waldas  Tniarc  Inttmal  Groovini  Tool. 


SEND  FOR  NEW  CATALOG  | 

WALDES 

TRUARC 


^  Waldes  Kohinoor,  Inc.y  47-16  Austet  Place,  1.  I.  C.  1,  N.  Y. 
Please  send  me  the  new  Waldes  Truorc  Retolning  King 

I  E1J4 

I  (Pleas*  print) 


RETAINING  RINGS 

WAIDES  KOHINOOR,  INC.,  lONG  ISLAND  CITY  I,  NEW  YORK 


I  Company. 


Kusiness  Address  .. 
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UCINITE  CO 


Newtonville  60,  Mass. 

Division  of  United'Carr  Fastener  Ckyrp, 


'  Test  Jacks  ' 
by  UCINITE 


General  features  of  //S^JO  test  Jack:  Silver- 
plated,  heat-treated  lierylliuni  copper  con¬ 
tact  is  made  in  one  piece  with  large  terminal 
end  tor  easy  soldering.  Terminal  end  is  tin- 
dipped.  Brass,  nickel-plated  shell  and  nut. 


Metal  shell  insures  firm,  dependable 
mounting.  Phosphor  bron/e  lock  washer 
is  nickel -plated.  Nylon  insulator  available 
in  dirterent  colors:  White,  black,  red,  green, 
brown,  orange,  blue. 


I1K9RI.  Feed  thronph  type,  .limilar  to  IIf{930 
hut  icitli  otw-pieie  brass  terminal  stiui,  tin- 


1190.'>2.  Same  as  I  IW3()  but  u  ith  special 
milled  end  with  elongated  bole  for  uiring. 


Speriali»t»  tn 


ELECTRICAI.  ASSEMBLIES. 
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It’s  a  long  way  from  crystal  and  cat  whisker  to  UHF  and  TV 
. . .  and  design  changes  never  stop.  That's  why  it  pays  to  have  your 
fastening  methods  checked  by  trained  specialists . . .  consuntly. 


United-Carr  oners  you  ★  Complete  engineering  and 
design  service  it  Complete  facilities  for  volume  production 
of  specialized  fasteners  and  allied  devices,  it  Wide  experi¬ 
ence  with  the  top  manufacturers  of  electronic  equipment, 
automobiles,  aircraft,  appliances,  furniture,  it  The  varied 
technical  knowledge  of  all  our  divisions  and  subsidiary 
companies  combined  ...  to  help  you  cut  costs,  speed  assembly, 
improve  product  performance. 


Call  your  nearest  United-Carr  held  engineer  btfort  your  new 
produa  designs  crystallize.  It  is  in  this  all- 
important  planning  stage  that  you  can  make  u 
the  most  effeaive  use  of  out  special  services.  , 


W#  invH«  yoMT 
inquiries  r«gartftng 

•  ENGINEEItlNG 

•  DEvaOPMENT 

•  PtODUCTION 


JuaboratoneA 


omac 


December,  ; 952— ELECTRONICS 


*Nel  *h«wn  ar*  Ik*  E36A  aiitl  HT415. 
Availability  wili  ka  anneunca#  at  a  latat 


For  full  data  on  ratings  ond'-^ 
eporating  eharactorisHcs,  writ*  for  ’ 
Thyrotron  Data  Shoots. 

pr«4uc«i  •  lin*  #f  pm% 

switching  lub*s.  This  includns  TR,  ATRy  PRE 
TR  mn4  «ftnnw«l»r  tubns  fnr  *11  fr«q»«ficY 
b«nds. 


omac 


HYDROGEN  THYRATRONS 


COMPUTE 

COVERAGE! 


CONTINUOUS  mirrowave  coverage^  10 
me  to  12,400  me.  High  meehanieal  atabil* 
ity.  Simple  operation.  Broad  applicabil¬ 
ity.  Precision  accuracy.  Compact  slxe! 

New  —hp—  microwave  equipment  gives 
you  complete  coverage  for  VHF,  UHF 
and  SHF  impedance  measurements.  In¬ 
strumentation  includes  VHF  Bridges  as 
well  as  the  slotted  coaxial  and  waveguide 
sections  which  are  fundamental  tools  in 
impedance  measurements.  These  instru¬ 
ments  can  be  used  to  measure  load  or 
antenna  impedance,  system  flatness,  con¬ 
nector  reflection,  percentage  of  reflected 
power,  standing  wave  magnitude  or 
phase,  chararteristice  of  coaxial  trans¬ 
mission  lines  or  rf  wavemide  systems, 
characteristics  of  rf  chokes,  resistors, 
condensers. 

For  complete  details  see  your  — hp- 
sales  representative  or  write  direct. 


-hp-  ion  umvEiSM.  probe  carriage 

witii  -hp-  I10A  WAVEGUIDE  SLOTTED  SECTIONS 


0.1  ram.  Dial  gaage  may  be  readily 
moOBted  If  auwe  acearale  readings  are 
needed.  Carriaae  travels  on  a  new  3- 
point  bdl-beari^  suspension  system, 
and  operates  in  eonjnnetion  with  -hp- 
442B  Broad-Band  Probe  and  440A 
Coaxial  Detector  eombination;  or  with 
-hp-  444A  Untnnlsd  Probe.  The  extreme¬ 
ly  broad  aaefnlness  of  this  new  IJniver. 
sid  Carriage  aseans  Car  greater  flexibility 
and  lower  cos*  for  complete  microwave 
taotm  mentation. 


Itb  np  to  S  different  slotted  setSions— 
Bvegnide  or  coaxial!  This  means  im- 
srtant  savings  in  time;  lower  invest- 
lent  in  instruasentatioo.  The  new  -hp- 
99B  Universal  Probe  Carriage  monnts 
otted  scetioBs  covering  fretineneies 
am  3,00t>  to  12,400  me  (see  table  on 
pposHc  pay)— aaid  yon  can  interrhni^W 
lotions  M  30  tecomds  or  leas! 
i-Ap-  809B  Carriage  is  aenurstely  eali- 
rated  in  mm.  for  readings  as  low  as 


2160A  Page  Mill  Road  •  Palo  Alto,  (oliforaia 
Sale*  rrprenentaliveii  in  prinripal  areas. 

Export :  Frazar  A  Hansen.  Ltd. 

San  Francisco,  New  York.  Los  Angeles 


hp-  417A  VHF  DETECTOR 


-hp-  415A  STANDING  WAVE  INDICATOR 


For  u.c  with  -/ip-803  \  VHF  Bridftc. 
A  cuper-reacnerativc  (  AMt  receiver 
eoverinf!  all  frequeiieies  10  to  500  me 
in  3  hands.  Offers  approx.  5  pv  sen¬ 
sitivity  over  entire  band;  quirk. easy 
operation,  direct-reading  frequenry 
control.  Thoroughly  shielded,  suit¬ 
able  for  general  laboratory  use  in- 
rludiiig  approximate  frequenry 
rherks,  measurements  of  noise,  in- 
terferenre.  etc.  $200.00  f.o.b.  factory. 


Designed  for  u-e  with  all  waveguide 
or  coaxial  slutted  sections,  to  give 
direct  reading  of  standing  wave  ra. 
tio  in  YSWR  or  dh.  Consists  of 
high  gain  amplifier  with  low  noise 
level,  operating  at  fixed  frequencies 
between  300  and  2,000  rps.  (Normal 
frequenry  1.000  cps..  plug-ills  for 
other  frequencies  available  I .  input 
circuits  for  use  with  crystal  detector 
or  bolometer.  $200.00  f.o.h.  factory. 


Complete  Coverage!  HEWLETT-PACKARD 


READINGS 


/Ofo  /i^OOme. 


-4ip-  S05A/B  COAXIAL  SLOTTED  SECTIONS 

CoaliiiMat  coverage  500  to  4,000  me.  High  acenrary 
and  mechanicai  ftabilHy ;  negligible  alope.  minimom 
leakage.  Ineorporalea  radically  diflereiM  atrnrloral 
decign  employing  rigid  parallel  planea  and  a  non¬ 
bowing  central  conductor.  Probe  aetting  readable  in 
mm.  to  0.1  mm.  Maximnm  VSWR  of  baaic  aeetion 
and  connectora  leaa  than  1.01.  -bp-  80SA,  50  obma 
impedance,  for  Type  N  connector  and  flexible  ca¬ 
blet.  Model  805 B,  46..5  obma  impedance,  for 
rigid  tranamiation  linea. 

-ftp-  8061  COAXIAL  SLOTTED  SECTION 

Continaoua  coverage  3,000  to  12.000  me.  Cmployt 
aame  time-teated  parallel  plane  principle  aa  -bp- 
805A/B.  Deaigned  for  ate  with  -bp-  809B  Univeraal 
Probe  Carriage.  Maximum  VSWR  of  alotted  aeetion 
and  connectera  it  1.06  to  10,000  me.  Negligible  alope, 
50  ohm  impedance.  Utea  Type  N  connectora  for 
flexible  coaxial  cable.  Seta  new  atandard  for  mechan¬ 
ical  atabilhy  in  coaxial  alotted  tectiona. 


-hp-  440A  COAXIAL  DETECTOR 

Tunable  cr>>lal  and  lioloineler  nioiint.  May  be  used 
as  an  rf  detector  for  coaxial  sy«tenis  between  2.100 
and  12,l(Mt  me.  Kits  Type  !N  <‘onnectors;  operates 
w  ith  bolometer  or  silicon  cry-tal.  {85.00  f.o.b.  factory. 

-hp-  442B  BROAD  BAND  PROBE 

May  be  u^ed  in  eombinatinn  nith  •/!/>•  HOA  to  pro¬ 
vide  highly  ^n^iitive,  eai^ily  tuned  detet'tor  for  tilot- 
leii  He<'tionA.  Mirn>nieter  depth  adju!»tnient  provides 
c|ui<'k  <*ontrol  of  rf  coupling.  f.o.b.  factory. 

-hp-  444A  UNTUNED  PROBE 

Frequency  range  2.100  to  12.100  me.  Includes  1N26 
silicon  crystal.  Highly  sensitive,  coiiipuct.  easy  to  Use. 
Requires  no  tuning.  {50.00  f.o.b.  factory. 


-hp-  I03A  VHP  BM06E 

CKea  direct  readings  in  impedance  magnitude 
and  pbaae,  10  to  500  me.  Rapid  operation  for  new 
spee^  convenience  in  reading  impedance,  er  re- 
aiatance  and  reactance.  Operates  en  new  principle 
of  sampling  manotic  and  electric  field  ef  trana- 
miaaioB  line,  Utefnl  for  comparative  meoaure- 
menta.  5  to  1,000  me.  Impedance  range  2  to  2,000 
obma.  Phase  angle  — 00*  to  -fOO*.  at  52  me  and 
above.  Oflert  ntmoat  eenvenience  in  determining 
cbaracteriatica  of  antennas,  tranamiaaion  lines,  rf 
chokes,  raaiators  and  condensers;  in  ineaanring 
connector  impedaoeoa,  standing  wave  ratios,  per¬ 
centage  of  reflected  power,  VHF  system  flatness. 


-hp-  IMKDANCE  MEASURING  EQUIPMENT 


INSTIUMENT 

PttOUfNCIIS- 

COAXIAL 

MIOUINCIfS- 

WAVfCVIOt 

PtICI  - 

IP  0  »  PACTOM 

803A  VHF  BRIDGE 

10  to  500  me  | 

$495  00 

805A/B  SIOHED  SECTIC3N 

SOO  to  4.000  me  ! 

$475  00 

8068  SLOHED  SECTION* 

3,000  10  1 2,000  me  | 

S200  00  1 

S8I0A  SlOnED  SECTION  t 

1  i 

j  2.600  to  3,950  me 

S450  00 

G8I0B  SIOHED  SECTION* 

'  3,950  to  5,850  me 

1 

$  90  00 

J8I0B  SLOTTED  SECTION* 

5,850  to  8.300  me 

$  90  00 

H8I0B  SIOHED  SECTION* 

1  7,050  lo  10,000  me 

$  90  00 

X810B  SIOHEO  SECTION* 

1  8,200  to  12,400  me 

$  90  00  ' 

1  8098  UNIVERSAL  PROBE 

I  CARRIAGE 

For  slotted  sections,  3,000  to  1 3,400  me 

$160.00 

*  Mounts  in  -fcp-  809  8  Univcrsol  Probt  Corrioge. 
fComplwte  ossembly  including  sloH«d  swetion  and  carrioge 

O«f0  ^  Chonfg  W<fh«w{  N«li<0 


INSTRUMENTS  -  Complete  Coverage! 


RHODE  ISLAND  INSULATED  WIRE  CO..  Inc. 


50  BURNHAM  AVENUE  CRANSTON,  RHODE  ISLAND 


TUNING  AN  RCA  7RANSMI7TSR.  Thit  AM  breodcoit  tron»mitt«r  it  th«  uhimof*  in  tnginMring. 
It*t  noty  ond  timpU  to  op«rot«  .  .  .  comppct  .  .  .  high  in  fidnlity  .  .  .  ppiy  to  inttoll  ond 
mointoin  .  .  .  •cenomkol  to  oporoto.  All  tubo  filomont  vohogot  of  RCA  BTA*SG  ond  10G 
trontmittort  oro  rtgulotod  by  Solo  Centtont  VoHogo  Trontformort  for  longor  tubo  lifo. 


RSAR-VIBW  or  ROWSR  AMPilfm.  This  it  fho  lowor  tocfioo 
thowing  throo  Solo  Centtont  Veltogo  Trontfermort  inttollod  in 
o  BTA-10G  unit.  Solo  rogwlotert  oro  rolotivoly  compoct  pom- 
porod  to  otbor  oquipmont  for  comporobU  oc  voHogo  rogulgHoo. 


RCA  INCREASES  TUBE  LIFE  BY 
RECULATINC  FILAMENT  V0LTA6E 


RCA  transmitters  are  built  for  1)  operating 
ease,  2)  economy  and  3)  leliability.  Sola 
Constant  Voltage  Transformers  are  used 
by  RCA  in  their  AM  Broadcast  Transmit¬ 
ters  Types  BTA-5G  and  lOG  to  help  pro¬ 
vide  these  three  important  advantages. 
Sola  Constant  Voltage  Transformers  are 
static-magnetic  regulators.  In  this  par¬ 
ticular  application,  they  were  used  as  the 
source  of  regulated  voltage  for  all  tube 
filaments.  They  provide  secondary  volt¬ 
ages  regulated  within  +3%  regardless 
of  primary  voltage  (transient  or  con¬ 
tinuous)  variations  as  great  os  30%. 

1.  Tiny  previd*  opcrefing  mm  bctowM;  ragwIaNen  it 
cempitttly  automatic,  continwout  ...  no  manual  ad- 
juitmantt  rw|uirtd...no  moving  or  runuwabla  portt. 

Send  for  the  twenty-four  page  catalog 
which  gives  electrical  and  mechanical 
specifications  for  Sola  Constant  Voltage 
Transformers.  Write  on  your  letterhead  for 
Bulletin  DCV-142. 


7.  Tfity  provtdo  economy  becouM;  convontienol  wnrog- 
ulotod  power  trontfermor  ond  voKoge  regoloting 
circoit  oro  oliminotod  .  •  .  tuboi  lot!  longer  with 
rogulofod  fllomont  voHogo. 

3.  They  prevkio  rolfobilrfy  bocovto:  roguloling  rotponto 
time  it  1.5  eyelet  or  lett  .  .  .  telf  proteeting  ogointt 
thort  cirewitt  on  output  ond  lood  circuift . .  .  current- 
limiting  chorocterittic  proteett  lood  equipment 
ogointt  foulty  currentt. 

That's  how  Sola  Constant  Voltage  Trans¬ 
formers  helped  maintain  RCA's  high  per¬ 
formance  standards.  They  can  solve  your 
voltage  regulation  problems  too.  V^en 
your  equipment  is  protected  by  a  Sola 
built-in  stabilizer  you  know  that  you 
automatically  have  provided  the  proper 
operating  voltage  level  regardless  of  line 
voltage  conditions. 


STATIC-MAGNfTIC  UGULATION. 
Standard  Sola  ttabiliiart  ara 
availabk  in  capacitiat  from  15va 
to  lOkvo,  ond  with  o  vorioty  of 
common  powor  Kno  ond  Rlomont 
voHogot.  Spociol  dotignt  con  bo 
producod  for  quontity  ordort. 


Applications  unlimited  for 


Cnu&tit 

TRANSFORMERS 


Tronsformers  for:  Constont  Voltage  •  Fluorescent  lighting  •  Cold  Cothode  Lightjng  •  Mercury  Vopor  Lighting  •  Luminous  Tube  Signs 
Oil  Burner  Ignition  •  X  Roy  •  Power  •  Controls  •  Signal  Systems  •  etc  •  SOLA  ELECTRIC  CO.,  4633  W.  16th  Street,  Chicago  SO,  Illinois 
New  York  1 0 J  f.  I25fh  St,  New  York  35.  NY,  TRafalgar  6  6464  •  Cleve/ond  JOlO  fuclid  Ave.,  Cleve/ond  15,  O,  PRospeef  1-4005 
Boston:  246  Walnut  St.,  Newtonvil/e,  Moss.  DEcotur  2  3510  •  Phi/ode/phio.  Commerciol  Trust  Bldg..  R/ttenhouse  6  49fl0  •  Reps,  m  Primipot  Cities 


TELEVISION  POWER  BREAKER.  The  500-kva  G-E  unit  sub¬ 
stations  at  WVi'J-TV  have  voltage  ratings  of  4800-208Y/120, 
are  equipped  with  Type  AK.-1-25  air  circuit  breakers. 


WWJ’s  NEW  BUILDING  houses  studios  of  Detroit’s  pioneer  TV 
station.  General  Electric  load-center  system  furnishes  power 
for  amplifying,  lighting — other  station  requirements. 


Power  continuity  assured  for  all  studio  requirements  at 
WWJ-TV  by  secondary-selective  distribution  system 


For  the  engineers  of  WWJ-TV — Detroit’s  pioneer 
TV  station  and  an  affiliate  of  WWJ,  the  world’s  first 
commercial  radio  station — a  dependable  source  of 
continuous  power  rates  first  consideration  in  planning 
the  new  television  studios.  Total  or  even  partial  power 
shutdown  cannot  he  tolerated. 

At  its  new  studios,  WWJ-TV  needs  reliable  power 
for  lighting  and  amplifying  . . .  for  its  monitor  panels 
and  relaying  equipment  .  .  .  for  all  station  auxiliaries 
such  as  fans  and  blowers.  To  assure  reliable  power 
continuity  for  these  many  exaaing  requirements, 
Giffels  &  Vallet,  Inc.,  L.  Rossetti,  associated  engineers 
and  architects,  and  Jack  A.  Frost,  electrical  contraaor, 
installed  a  G-E  secondary-selective  load-center  system 
consisting  of  two  500-kva  unit  substations. 

With  this  distribution  system,  the  station  gains,  too, 
in  savings  basic  to  load-center  power.  For  example, 
a  G-E  engineered  load-center  system  maintains  con¬ 
sistent  voltage  for  top  operating  efficiency,  keeps 


voltage  drop  down  to  a  minimum,  provides  less  costly 
feeder  breakers,  and  reduces  cable  costs. 

Air  circuit  breakers,  with  ratings  properly  co¬ 
ordinated  with  transformer  capacities,  give  adequate 
interrupting  capacity  and  isolate  troubles  in  feeders. 
Oil  fuse  cutouts  are  interlocked  to  prevent  opening 
with  load  on  transformers. 

Flexible  layout  permits  easy,  quick  maintenance 
without  interruption  of  power.  System  flexibility  itself 
provides  for  addition  of  new  loads,  making  it  far  less 
costly  for  the  station  to  expand  in  the  future.  Ground¬ 
ed,  metal-enclosed  G-E  load-center  units,  with  non- 
inflammable  Pyranol*  transformers  assure  maximum 
protection  for  operating  personnel. 

For  further  information  on  G-E  engineered  load 
centers,  call  your  local  G-E  sales  representative,  or 
write  for  GEA-3592,  General  Electric  Company, 
Schenectady  5,  N.  Y.  3u.«7 

*Rej(.  Trademark  of  General  Electric  Co. 
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PENOBSCOT  BUILDING — I‘)ctroit's  highest — houses  all  of  WWJ-TV’s  transmit¬ 
ter  equipment.  TV  antenna  tops  highest  central  portion.  Here  are  transmitted 
programs  originating  in  new  studios  powered  by  G-E  load  centers. 


DIFFERENTIAL 


RUTTERFIY 


JOHNSON 

CAPACITORS 


FUNCTIONAL  DESIGN 

DEPENDABLE  PERFORMANCE  AT  LOW  COST 


SINGLE 


\  ^ 

Engineered  to  meet  virtually  every  electronic  need,  JOHNSON  Variable  Capacitors  are  sturdy  and  thoroughly 
reliable.  Their  functional  design  permits  high  standards  of  workmanship,  yet  at  low  final  cost.  Production 
quantities  available  in  a  wide  range  of  standard  types  and  sizes. 

TYPEL  — Full  soldered  construction  and  rugged  design  moke  JOHNSON  Type  I  high  frequency  capacitors  the  perfect  choice  for  any 
application  requiring  extreme  stability  and  rigidity.  Tie  rods  are  soldered  directly  to  ceramic  end  frames,  plates  and  metal  parts  are 
brass,  plated  with  corrosion-resistant  Bright  Alloy.  Dual,  butterfly,  and  differential  types  ranging  from  1 1  to  200  mmfds.  available 
with  .030"  spacing.  Type  L  air  variables  can  be  manufactured  with  .020",  .060"  and  .080"  spacing  in  production  quantities  on 
special  order.  Short,  low  inductance  leads  are  made  possible  by  dual  stator  contacts  and  a  silver  plated  beryllium  copper  rotor 
contact  which  may  be  brought  out  at  any  one  of  four  different  angles.  Panel  space  required  is  1  W  square. 

TYPE  M — Miniatures  — The  answer  to  many  a  design  problem,  encountered  in  building  compact  electronic  equipment.  Available 
in  three  types:  single  section,  differential,  and  butterfly,  JOHNSON  Miniature  Air  Variables  are  ideal  for  portable,  mobile,  and 
airborne  equipment  in  the  VHF  frequency  range.  Manufactured  to  extremely  close  tolerances,  these  miniatures  feature:  split  sleeve 
bearings.  Steatite  insulation,  beryllium  copper  rotor  contacts,  and  a  3/16"  slotted  shaft  for  knob  or  screw  driver  adjustment— all 
metal  parts  nickel  plated.  Stock  models  range  from  1.5  to  19  mmfd.,  mounting  area  required:  %"xVi". 

TYPE  E  and  F  — JOHNSON  Types  E  and  F  variable  capacitors  are  extremely  compact,  designed  for  use  in  medium  and  low  power 
transmitters.  Capacity  range  from  250  to  500  mmfd.  Single  and  dual  section  models  available  for  both  types  in  45  standard  sizes. 
Highest  possible  capacity /volume  ratio,  aluminum  plates  .032"  thick,  heavy  aluminum  end  frames  with  'A"  aluminum  tie  rods.  Dense 
molded  Steatite  insulators  combine  minimum  loss  with  strength.  Rotor  contacts  are  cadmium  plated  phosphor  bronze.  Panel  space 
required:  Type  E,  2y»"  square;  Type  F,  2"x2-1  /16". 

TYPE  C  and  D  — For  higher  voltage  applications.  Type  C  and  D  capacitors  are  available  in  45  standard  single  and  dual  models, 
ranging  from  1 2  to  496  mmfd.,  3,500  to  1 1 ,000  volts  peak.  Steatite  high  frequency  insulators,  sturdy  aluminum  end  frames,  equipped 
with  A"  cadmium  plated  shafts.  Mounting  brackets  provided  for  normal  or  inverted  mounting,  panel  space  required:  Type  C,  516" 
wide  X  5%"  high;  Type  D,  414"  wide  x  4"  high. 

The  complete  line  of  JOHNSON  Air  Variables  it  listed  in  the  new 
General  Products  Catalog,  No.  973.  Write  for  your  free  copy  today! 


E.  F.  JOHNSON  COMPANY 

CAPACITORS,  INDUCTORS,  SOCKETS,  INSULATORS,  PLUGS,  JACKS,  DIALS,  AND  PILOT  LIGHTS 

. . . . 
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rUSED  QUARTZ 

TtUnk^Mic  ^eicuf  AiHe4, 

ions  pti^f  rmt  WITH  eMmetiety  hish  \ 
sumuvf  umat  lemmtmM  yttmim... 


FUSED  QUARTZ  ultrasonic  delay  lines 
otter  decided  advantages  when  it  is  neces¬ 
sary  to  delay  p\ilsed  or  pulse  modulated  sig¬ 
nals  lor  a  precise  time  interval.  Bliley,  long 
recognized  as  the  leading  manufacturer  of 
precision  quartz  crystals,  is  now  prepared  to 
DESIGN  and  CUSTOM  BUILD  this  new  elec¬ 
tronic  tool  for  your  individual  application. 

In  fused  quartz  delay  lines  electrical  energy 
is  converted  into  sound  energy,  passed 
through  the  fused  quartz,  and  re-converted 
into  electrical  energy  by  means  of  piezo¬ 
electric  quartz  transducers  which  ore  bonded 
to  either  or  both  ends  of  the  line.  Delay 
time  or  transit  time  in  the  fused  quartz,  can 
be  held  to  close  tolerance  by  utilization  of 
proper  techniques. 

STABILITY  ^.2%  between  — SS'C  and  -f  8S°C. 
For  example,  a  1000  microsecond  delay  line  will 
change  less  than  -t-2  microseconds  over  this 
ambient  range. 

DELAY  TIME  values  from  5  to  1500  micro¬ 
seconds  are  feasible  depending  upon  related  end 
use  requirements. 


PHYSICAL  SIZE  In  the  range  5-50  micro¬ 
seconds  cylindrical  shaped  lines  are  employed, 
as  indicated  in  the  accompanying  illustration. 
Other  configurations  may  be  used  to  meet  re¬ 
quirements  up  to  1500  microseconds.  For  ex¬ 
ample,  a  15  microsecond  (reflection  type)  delay 
line  including  an  hermetically  sealed  case  would 
be  a  cylinder  approximately  2"  long  x  1”  di- 


FREQUENCY  RANGE  is  5-100  me  with 
delay  time  values  as  indicated  above. 


INFORMATION  Please  include,  if  practicable,  information  concerning  the 
general  function  of  the  delay  line  in  your  end  use  application.  In  any  event,  it  is  necessary  to 
consider  the  following  conditions: 


(a)  delay  time 

(b)  frequency  (carrier)  and  pulse  frequency 

(c)  attentuation  at  mid-band 

(d)  bandwidth  at  6  db  down  points 


(e)  attenuation  of  spurious  responses  below 
main  signal 

(f)  normal  operating  temperature 

(g)  service  temperature  range 

(h)  dimensional  limitations  (if  sny) 


Techalcal  SulleliB  No.  45  qiviaq  mote  cemplele  details  will  be  himished  upon  loqnosl. 


BLILEY  ELECTRIC  COMPANY  UNION  STATION  BUILDING  ERIE,  PA. 
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"SEALED-IN”  DESIGN  eliminates  need  for  metal  enclosures  and  fungus-proof  coating. 

New  G-E  cast-permafil  transformers 
are  20%  smaller,  ^^sealed  for  life^^ 

Meet  MIL-T-27  (Grade  1)  performance  requirements 


TRANSPARENT  MODEL  shows  simple  con¬ 
struction  of  new  transformer.  Terminals 
are  anchored  directly  in  mixture  to  cut 
size  and  weight. 


Greater  flexibility  in  many  elec¬ 
tronic  designs  is  made  possible  by 
General  Electric’s  new  line  of 
cast-permafil  transformers,  thanks 
to  their  lightweight  and  small  size. 

These  solventless-resin-type 
transformers  are  completely  mois¬ 
ture-proof.  They  have  fewer  ma¬ 
chined  and  punched  parts.  Tough, 
solid,  shatter-resistant  cast  per- 
mafil  ends  the  necessity  for  fungus- 
proof  protective  coatings. 


At  130C  ultimate,  these  trans¬ 
formers  have  an  expected  life  of 
1000  hours  or  more.  The  com¬ 
plete  line  of  11  sizes,  available 
in  various  terminal  arrangements, 
averages  about  20  per  cent  small¬ 
er  than  previous  metal -encased 
transformer  models. 

For  further  information,  write 
to  Section  667-23,  General  Elec¬ 
tric  Company,  Schenectady  5, 
New  York. 
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Permafil  d-c  capacitors  have  80%  less  weight,  bulk 


They  operate  in  ambients  up  to  125C 
for  10,000  hours  without  derating 

High  or  low  tempieratures  have  little 
effect  on  the  electrical  stability  of 
G-E  permafil  capacitors.  Their 
pap)er  dielectric  is  impregnated  with 
a  solid  plastic  compound  —  they  can’t 
leak.  Insulation  resistance  is  high, 
and  change  in  capacitance  with  tem¬ 
perature  is  slight.  With  proper  de¬ 
rating,  these  units  can  be  used  at 
temperatures  as  high  as  150C. 

Permafil  capacitors  average  about 


1/5  the  size  and  weight  of  liquid- 
filled  capacitors  properly  derated  to 
operate  at  125C.  Because  of  their 
small  size  and  excellent  electrical 
characteristics  they  are  ideal  for 
most  high-ambient  blocking,  by¬ 
pass,  filtering,  coupling  and  timing 
applications.  They  are  available  in 
ratings  of  0.05  to  1.0  muf,  400  volts 
d-c.  All  are  housed  in  hermetically 
sealed  metal  containers,  with  G-E 
all-silicone  bushings.  Check  coupon 
for  Bulletin  GEC-811. 


Campon*  nt( 

Mef«rs,  Initruments 
Dynamotort 
Capacitors 
Transformers 
Pulse-forming 
networks 
Delay  lines 
Reactors 
Thyrite* 


EQUIPMENT  FOR 
ELECTRONICS 
MANUFACTURERS 


Fractionol-hp  motors 

Rectifiers 

Timers 

Indicating  lights 

Control  switches 

Generators 

Selsyns 

Relays 

Amplidynes 

Amplistats 


Motor-generator  sets  Terminol  boards 
Indoctrols  buttons 

Resistors  Photovoltaic  cells 

Voltage  stabilizers  Glass  bushings 
*R«g.  Trod«-morl(  of  Gwwroi  Efactric  Co. 


Developmofit 
ond  ^odiKtlon 
Iquipment 

Soldering  irons 
Resistance-welding 
control 

Current-limited  high- 
potential  tester 
Insulation  testers 
Vacuum-tube  volt¬ 
meter 

Photoelectric  re¬ 
corders 
Demognetizers 


Generol  Dectrk  Compony,  Section  A  667«13 
Schenectody  S,  New  YoHc 


Please  send  me  the  following  bulletins: 

\  for  reference  only 
X  for  planning  an  immediate  project 
G  GEA-5093  Glass  Bushings 

□  GEA-S729  Hermetically  Sealed  Relays 

□  GEC-459  Delay  Lines 

Q  GEC-SII  Permafil  Capacitors 


Bushings  for  hermetic  sealing 

More  and  more  designers  are  specifying 
G-E  glass  bushings  the  typ>e  used  on 
capacitors,  rectifiers,  and  instrument 
transformers.  For  use  where  permanent 
hermetic  sealing  of  electric  apparatus 
is  desired,  these  bushings  are  easily 
attached  by  soldering,  brazing,  or  weld¬ 
ing  to  form  a  permanent,  vacuum-tight 
seal.  Bulletin  GEA-5093. 


Immediate  shipment  on  delay  line 

G-E  delay  line,  ideal  for  delaying  sig¬ 
nals  in  electronic  circuits,  is  now 
available  for  immediate  shipment.  Nom¬ 
inal  1000-ohm  line  delays  signals  Vi 
microsecond  per  ft.  Light  weight  and 
flexible,  it  is  used  widely  in  military 
and  industrial  electronics.  Can  be  ob¬ 
tained  in  bulk  to  be  cut  to  desired 
lengths.  Bulletin  GEC-459. 


New  relay  doubles  tip  pressure 

This  new  hermetically  sealed  relay  has 
a  larger  magnet  delivering  double 
average  tip  pressure  yet  doesn’t  exceud 
Air  Force-Navy  size  and  weight  spcc|. 
Sealed  in  a  standard-size  enclosuge 
against  dirt,  salt,  moisture,  and  pres¬ 
sure  changes,  it  withstands  50g  shocks 
and  instantaneous  voltage  surges  up  to 
1500  volts.  Bulletin  GEA-5729. 


ELECTRON  ICS  —  December.  1 952 


61 


Fairchild  Precision  Potentiometers  now  offer 
greater  accuracy  and  longer  life  than  ever  before 


Experience  with  Fairchild  Precision  Potentiometers  in  hundreds  of 
applications  shows  that  these  units  far  exceed  their  original  guaran¬ 
teed  tolerances.  As  a  result,  accuracies  of  ±1%  in  non-linear  types 
and  as  high  as  ±0.05''^  in  linear  types  can  be  guaranteed.  Service 
life  as  high  as  10,000,000  cycles,  under  certain  conditions,  also  can 
be  provided.  High  re.solution,  low  torque,  and  low  noise  level  are 
other  performance  features  worth  noting. 

Fairchild  Precision  Potentiometers  perform  mathematical  com¬ 
putations  in  electrical  computing  systems  for  machine-tool  controls, 
process  controls,  telemetering,  guided  missiles,  flight  control,  fire 
control,  and  analog  computers  of  all  types.  They  are  available  in  non¬ 
linear  and  linear  types  ai.d  in  ganged  combinations  of  either  or  both 
with  windings  to  meet  your  requirements. 

If  you  want  accuracy  in  your  control  systems,  ask  about  Fairchild 
Precision  Potentiometers. 


SPECIFICATIONS  OF  FAIRCHILD  PRECISION  POTENTIOMETERS  (Nominal  Values) 


Resistance  Range,  ohms 
[  Linear  (sta.nclard).  min. 
t  max. 

[  Linear  (special),  min. 

[  max. 

»  Non-Linear 


electrical  Function  Angle,  deg. 


320  nominal 


Electrical  Contact  Angle,  deg.,  max. 


Continuous 


lechanicat  Rotation 


Continuous 


Continuous 


Continuous 


lenctionat  Tolerance  (guaranteed),  per  cent 
Linear.  Some  Non-Linear 


Other  Non-Linear 


Vechanical  Accuracy 


i  Concentricity  (shaft  to  pilot  bushing),  in.,  FIR  max. 
^  Radial  Shaft  Play,  in.,  max. 


0.0025 

0.0015 

Centerless  ground  stain¬ 
less  steel  to  0  2500 
(-0.0000,  -0.0005  in.) 

Machined  to  0.5000 
(  ^  0.0000,  -0.0005  in.) 


0  0010 
0  0009 

Centerless  ground  stain¬ 
less  steel  to  0.2497 
(4^0.0000.  --0.0002  in.) 

Machined  to  0.5000 
(4  O.QQOO,  -  0.0005  in.) 


0.0025 

0.0015 

Centerless  ground  stain¬ 
less  steel  to  0.2500 
(-^0.0000.  >  0.0005  In.) 

Machined  to  0.7500 
(4  0.0000,-^0  0005  in.) 


0  0025 
0.0015 

Centerless  ground  stain¬ 
less  steel  to  0  2500 
(-^0.0000.  -0.0005  in.) 

Machined  to  0  7500 
(4  0.0000,  -0.0005  in.) 


ittage  (rated  at  40  C  ambient  temperature) 


Kminal  Voltage,  max 


fcttage  Breahdown  at  Sea  Level  (60  cycle)  RMS 


IS.  number  per  cup 

accuracy  of  location,  deg. 


^Diameter 

Length  (one  cup),  max. 

<iLdded  Length  Per  Unit  Ganged 


•  Toleronc*  on  bofh  (ineorify  and  ov«r-alf  resisfonce  may  vary  or  b«  improved 
depending  on  resisfonce  value  required. 

b  AAajtimum  resistance  range  deper>ds  on  requirements.  Toleronce  on  over-aff 
resistance  of  non-fineor  windings  is 

C  linearity  up  to  ±0.30%  on  the  higher  resolution  windings  by  special  order, 
d  linearity  up  to  ±0.10%  on  the  higher  resolution  windings  by  speciol  order. 

•  lineority  up  to  ±0.05%  on  the  higher  resolution  windings  by  special  order. 


f  By  odding  dummy  cup  section,  19  tops  con  be  provided. 

9  Two  taps  can  be  provided  by  slight  design  modification  using  terminal  board 
clamp  screw  modified  For  wiper  terminol. 
h  Depending  on  spocing  requirements  and  without  moving  bridge  or  wiper 
terminal. 

i  Varies  with  resolution. 

I  life  will  be  guoronteed  depending  on  specific  potentiometer  required. 


SAMPIE  POTENTIOMFrERS  IN  A  HURRYI  Send  your  potenti¬ 
ometer  problems  to  the  Foirchild  Potentiometer  Sample  Labora¬ 
tory  and  we'll  show  you  how  to  solve  them.  Sample  units  can  be 
designed  and  built  at  nominal  cost  in  4  to  6  weeks  after 
receipt  of  approved  specifications.  For  full  details  write  to 
Pofentiomefer  Division,  Foirchild  Comoro  and  Instrumonf  Cor¬ 
poration,  Pork  Avonvo,  Hicksvillo,  long  Is/ond^  New  York, 
DopartmonI  140-30A. 


PRECISION  POTENTIOMETERS 


Decembt,  I»2— ELECTRONICS 


^Rgiflg  on  Single  Shaft,  max. 

5 

20 

10 

10 

Miratint  Ambient  Temperatara  Range,  deg.  C 

-55  to  +71 

-  55  to  71 

-55  to  .  71 

-  55  to  +  71 

^vice  Lift,  cycles,  max. 

5.000,000  j 

5.000.000  j 

10,000.000  j 

10.000.000  1 

rtMensions,  in. 

FREQUENCY 


HIGH  VOLTAGE 


Model  2000S 


f  SORENSEN  ISOTRONIC  AC  LINE  REGULATORS 

ARE  YOUR  BEST  CHOICE  FOR  PERFORMANCE  PLUS  ECONOMY 

‘  man  who  n9P$  instruments  trouble-free  performance  for  months 
Sorensen  AC  Line  Regulators  on  end. 

se  of  regulation  accuracy,  clean  The  man  who  for  instruments 
orm,  insensitivity  to  frequency  Sorensen  AC  Line  Regulatow 

ation,  load  range.  of  reasonable  price  and  the 

,  _  ,  .  .  .  .  fact  that  there  are  no  extras  for  in- 

‘  man  who  maintains  mstru-  .  n  .•  j  .1 
...  „  .  ^  stallation  and  special  wiring, 

likes  Sorensen  AC  Line  Regu-  T^e  man  who  designs  instruments 
because  of  circuit  simplicity,  Hkeg  Sorensen  AC  Line  Regulators 
rvatively  rated  tubes  (only  3  because  they  are  ideal  for  incorpor^ 
I),  built-in  ability  to  deliver  tion  as  reliable  components. 
ElECTIICAL  SPECIFICATIONS 


OTHER 

SORENSEN 

ISOTRONIC  PRODUCTS 
INCLUDE: 


Models  available 


NOBATRONS 

(low-valtas*.  hlah-earrent  DC  Sapplln) 

B-NOBATRONS 

(Iilth-Toltac*.  l•w.eBrr*nt  DC  SappliM) 

NOBATRON-RANCERS 

(fall-rante-varlable  DC  Sappli**) 

FREOl'ENCY  CHANCERS 
SATURABLE  CORE  REACTORS 

VARIABLE  AUTO¬ 
TRANSFORMERS 


(numbers  indicate 
VA  capafities) 


250S 

500S  (-23  also) 
lOOOS  (.2S  also) 
2000S 

3000S  (-2S  also) 
5000S  (-2S  also) 
lOOOOS  (-28  also) 
13000.2S 


*  ISOTRONIC=ReguUtion  and  control  of  voltage, 

enrrent,  power,  and  freqnenry  by  electronic  means. 


For  Complete  Information  Writo 


SORENSEN  k  COMPANY,  INC 
37S  Fairbeld  Avenne  Stamford  1,  Conn. 


Input 

95-130  VAC,  Ip,  50-60^,  190-260  VAC  in  “-28"  models 

Output 

ns  VAC  ^S9r ;  230  VAC  in  “.2S~  models 

ReguUtion 

accuracy 

-0.1%  against  line  or  load 

Distortion 

2%  •  3%  maximum 

P.  F.  range 

Down  to  0.7 

Load  range 

0  to  full  load 

Miscellaneous 

Models  ISOS,  2S0S,  SOOS,  lOOOS,  SOOOS,  lOOOOS,  and 
1S000-2S  are  self-contained.  Cabinets  available 
for  others. 

Regulation  acruracy  0.01%,  load  range  0  -  1000  VA,  output  IIS  VAC 
— S%,  other  rhararteristirs  similar  to  those  given  above. 

PaUicio  Sordo,  S.  A.,  Balderas  95,  Mexico,  D.  F..  leading  dislribulor 
ol  electrical  supplies  and  equipment,  handles  the  complete  Nat\'ar  line. 
In  this  attractive  window  display,  rolls  of  tape  are  used  to  spell  out  the 
word  "Natvar,*’  arsd  the  sign  in  the  window  says  "Natvar  Products  — 
Tire  Best  of  their  Kind.”  Principal  standard  items  are  slocked,  and 
are  availishle  for  immediate  delivery. 


iMexU'o  s  industrial  growth  in  the  last^^ade  has  been  extremely  rapid. 
Here,  as  in  other  principal  industrial  centers  of  the  world,  you  will  find 
convenient  supplies  of  Natvar  insulating  materials  made  possible  by  the 
steadily  increasing  demand. 


Natvar  Products 


Users  everywhere  are  standardizing  on  Natvar  flexible  electrical  insula¬ 
tion  because  they  have  found  it  always  the  same,  no  matter  where  or 
when  purchased. 

If  you  need  insulating  materials  with  good  physical  and  electrical  prop¬ 
erties.  and  exceptional  uniformity,  it  will  pay  you  to  get  in  touch  with 
your  distributor,  or  with  us  direct. 


•  Vomishod  cambric— stroight  cut  ond  bicu 

•  Vomisbod  cobU  fop* 

•  VomisHod  canvos 

•  VomlsKod  duck 

•  Vomtshod  silk 

•  VomisHod  spociol  rayon 

•  Vornishod  Fiborglos  clotH 

•  Silkono  cootod  Fiborglos 

•  VomisHod  popors 

•  Slot  Insulation 

•  VomisHod  tubing  and  slooving 

•  VomisHod  idontiftcotion  mcKkors 

•  Locquorod  tubing  cMtd  slooving 

•  Extrudod  plostk  tubing  and  topo 

o  Extrudod  plostk  idorttificcrtion  mc^ors 


CORPORATION 


FOIMERtV  THE  NATIONAl  VARNISHED  PRODUCTS  CORPORATION 

TEIEPHONE  CAtlE  ADDRESS 

RAHWAY  7-8800  NATVAR:  RAHWAY,  N.  J. 

RANDOLPH  AVENUE  •  W00DBRID6E,  NEW  JERSEY 


Ask  for  Catalog  No.  22 
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A  MESSAGE  TO  AMERICAN  INDUSTRY 


ONE  OF  A  SERIES 


How  PROSPEROUS 
Is  The  USA? 


Just  how  prosperous  arc  the  people  of  the 
United  States? 

The  sole  purpose  of  this  message  is  to  help 
clear  up  the  confusion  and  controversy  that 
surrounds  this  important  question. 

To  find  out  how  much  prosperity,  or  mate¬ 
rial  well-being,  the  people  of  the  United  States 
now  enjoy,  it  is  necessary  to  get  answers  to 
these  questions: 

1.  As  compared  with  other  times,  what  is  the 
total  amount  of  goods  and  services  that  we 
have  available  for  our  enjoyment? 

2.  How  great,  on  the  average,  is  the  share  of 
each  American  in  this  prosperity? 

3.  How  does  our  prosperity  compare  with 
that  of  other  nations? 

National  Product  at  Peak 

The  government  statisticians  who  do  the 
bookkeeping  for  the  nation  produce  a  figtire 
called  the  Gross  National  Product.  It  is  sup¬ 
posed  to  be  the  total  obtained  when  you  mul¬ 
tiply  the  amounts  of  everything  we  produce  by 
the  prices  of  everything  produced.  This  year 
the  GNP,  as  it  is  commonly  tagged,  will  add  up 
to  something  like  $345  billion. 

Since  this  will  be  the  highest  total  that  GNP 
has  ever  attained,  some  people  will  acclaim  it 
as  evidence  that  we  now  are  enjoying  the 
greatest  prosperity  on  record. 


The  GNP,  however,  is  not  an  accurate  yard¬ 
stick  of  prosperity.  It  may  go  up  because  of 
price  inflation  alone  without  any  increase  at 
all  in  the  output  of  goods  and  services.  Also 
the  GNP  includes  very  large  amounts  of 
goods  emd  services,  such  as  those  for  the  mili¬ 
tary,  which  are  in  fact  a  result  of  misfortune 
rather  than  of  a  condition  that  might  properly 
be  called  prosperity.  Moreover,  there  is  no  de¬ 
duction  from  the  GNP  to  make  allowance  for 
the  equipment  that  is  worn  out  in  producing  it. 

Little  Recent  Progress 

When  we  make  adjustments  such  as  these  — 
to  find  out  how  much  of  our  production  really 
is  available  for  the  use  and  enjoyment  of  the 
civilian  population  — the  adjusted  national 
product  since  the  beginning  of  World  War  II 
comes  out  about  as  follows.  The  effects  of  price 
inflation  have  been  removed  from  these  figures. 


YEAR 

ADJUSTED  NATIONAL  PRODUCT 

BUliona  1^1  Dollars 

Index  (1946-100) 

1940 

$176.2 

76 

1946 

232.5 

100 

1947 

240.7 

104 

1948 

244.3 

105 

1949 

239.7 

103 

1950 

260.9 

112 

1951 

267.9 

115 

1952 

264.3 

114 

From  this  table  the  fact  stands  out  that  prog¬ 
ress  in  raising  our  level  of  prosperity  has  been 
halting.  What  progress  we  have  made  came  in 
a  few  dramatic  increases  before  or  after  a  mili¬ 
tary  build-up.  Aside  from  those,  the  progress 
has  been  fairly  slow.  This  year,  1952,  it  has 
been  particularly  discouraging. 

Again,  when  accoimt  is  taken  of  the  number 
of  people  who  must  share  in  the  goods  and 
services  that  are  available,  our  progress  is 
even  less  marked.  This  is  shown  by  the  follow¬ 
ing  table  which  gives  the  share  of  the  average 
American  in  the  national  product.  This,  as  the 
table  indicates,  is  arrived  at  simply  by  dividing 
the  total  of  available  goods  and  services  by 
the  population  on  hand  to  share  in  them. 


■YEAR 

POPULATION 

MiUioM 

ADJUSTED 

NATIONAL 

PRODUCT 

BillioDs 

1961  DoUara 

ADJUSTED 

NATIONAL 

PRODUCT 

Par  Peratm 

1940 

132.0 

$176.2 

$1,335 

1946 

141.3 

232.5 

1,645 

1947 

144.0 

240.7 

1,672 

1948 

146.6 

244.3 

1,666 

1949 

149.2 

239.7 

1,607 

1950 

150.6 

260.9 

1,732 

1951 

154.4 

267.9 

1,735 

1952 

156.9 

264.3 

1,685 

Here  it  is  clear  that  we  have  made  little  or 
no  headway  since  the  end  of  World  War  11. 

U.S.  Compared  to  Other  Nations 

Although  we  are  making  slow  progress  in 
increasing  our  prosperity,  as  measured  during 
recent  years  by  the  amount  of  goods  per 
person,  we  still  are  by  long  odds  the  most 
prosperous  people  on  earth.  This  can  be  seen 
from  the  following  table.  It  offers  a  rough 
measure  of  how  the  adjusted  output  of  goods 
and  services  per  person  in  the  United  States 
compared  in  1951  with  that  in  a  number  of 
other  countries:  ' 


COUNTRY  PER  PERSON 

United  States .  $1,735 

Canada .  1,231 

United  Kingdom .  614 

France .  510 


To  figure  more  closely  “How  Prosperous  is 
the  U.S.A.?”  we  must  answer  a  number  of 


other  questions.  One  of  the  most  important 
will  be  the  subject  of  a  later  editorial  in  this 
series.  It  is  “Who  Gets  What?”  How  have  va¬ 
rious  income  classes  and  occupational  groups 
shared  the  total  available  goods? 

Another  question  that  has  a  basic  bearing 
on  the  quality  and  durability  of  our  prosperity 
is  “How  fast  are  we  using  up  irreplaceable 
natural  resources,  such  as  oil,  iron  ore,  and 
copper,  to  sustain  it?”  Any  attempt  to  deal 
with  this  very  complicated  question  must  also 
be  deferred. 

A  Problem  for  the  Future 

In  the  meantime,  however,  key  facts  about 
our  prosperity  are  that: 

1.  Most  of  the  increase  in  the  nation’s  total 
production  in  recent  years  has  been  to  meet 
military  requirements  rather  than  to  improve 
the  American  standard  of  living. 

2.  The  increase  in  the  supply  of  goods  and 
services  actually  available  for  the  average 
American  has  been  slow  and  halting. 

3.  We  Americans  are  still  extremely  well 
provided  with  the  good  material  things  of  life, 
£is  compared  with  peoples  in  other  lands. 

These  three  facts  bring  to  mind  a  whole 
series  of  policy  questions.  What  can  be  done 
to  speed  up  progress  in  improving  our  pros¬ 
perity?  What— to  repeat  the  question  discussed 
in  the  previous  editorial  in  this  series  —  can  be 
done  to  make  our  prosperity  less  precarious? 

Here,  however,  the  purpose  is  not  to  pre¬ 
scribe.  It  is  simply  to  indicate  as  accurately  as 
it  can  be  done  in  a  brief  article  the  actual  state 
of  the  nation’s  prosperity. 

In  doing  this  much,  it  can  properly  be  re¬ 
marked  that  the  record  presents  to  the  Ameri¬ 
can  economy  both  a  problem  and  an  oppor¬ 
tunity  of  surpassing  importance.  It  is  that  of 
building  a  prosperity  that  will  be  both  more 
progressive  and  more  secure  than  any  we  have 
known  in  recent  years.  In  the  light  of  what 
clearly  remains  to  be  done,  we  shall  make  a 
grave  mistake  if  we  use  up  any  of  our  energj’ 
in  congratulating  ourselves  on  the  relatively- 
meager  progress  here  recorded, 

McGraw-Hill  Publishing  Company,  Inc. 


OTHER  GIANNINI 
POTENTIOMETERS 


Uttro  low  torquo,  linoor  ond 
functionol  output.  .003  in.  oz.  torquo* 
250  to  25000  ohms,  .031  '*  dio.  shoft 
1.000“  Oiomottr  i  1.31*'  long. 


Snpar  ond  functional  outputs.  ftoH 
boorings:  V4**  shoft,  0.1  oz.*in. 
torquo.  500  to  100,000  ohms. 

1 .125'*  diomotor  x  1.16“  long. 


Stroight'lino  motion  olong  oiii. 
linoor  or  functional  output  200  to 
60.000  ohms.  5  sizos,  I  '*  diomotor 
from  2  33*'  to  6.54“  long. 
Stfoko  1/5“  to  5“ 


lioMr  ond  functional  outputs. 
.078"  dio.  shaft— minioturo  boll 
boorings.  %"  diomotor  a  Va**  long, 
.01  01. -In  torquo  500  to 
100,000  ohms 


srcciricATiONti 

POSITIVE  MECHANICAL  STOPS  —  tnlltsUiids  SOO 
oz.-ig.  torquo. 

SHAFT  ROTATION:  Up  to  3600*  plus  20*  ovortruitgl 
RESISTANCE:  Front  50  lo  250  ohms  per  sheft  revolution 
(from  500  to  2500  ohms  for  e  3600*  unit). 
ACCELERATION:  Will  nteel  specificetions  durini  50C 
steedy  stele  ecceleretion  elon|  eny  iiis. 

VIBRATION:  Withstinds  lOG  sinusoidel  vibratton  from  10 
to  too  cps  in  ell  am.  and  lOG  in  selectad  aies  up  to  200  cps- 
OPERATINOTEMPERATURE:  From  -55*  to  +71*  C. 
STARTING  TORQUE:  Lass  than  2  az.-in. 
BACKLASH:  None. 

LIFE:  Over  one  million  revolutions. 

POWER:  2  viaHs  at  +71*  C. 

WEIGHT:  4  oi. 

RESOLUTION:  Unlimitad  (zero  increment). 
LINEARITY:  SUndard  model  O.tX- 


Here  is  a  multi-turn  slide  wire  potentiometer  that  fulfills  a 
long-felt  need  among  users  of  precision  potentiometers. 
Designed  specifically  for  applications  requiring  high 
resolution  such  as  servo-control,  computers,  etc.,  it  is 
available  with  angular  shaft  displacements  up  to  3600° 
Due  to  the  unique  slide  wire  arrangement  which  allows  the 
brush  to  traverse  the  length  of  a  single  resistance  wire 
as  the  shaft  is  rotated,  resolution  (zero  increment)  is 
unlimited.  The  "Spiralpot”  is  small,  with  a  low  noise  level, 
exceptional  linearity,  low  torque.^nd  long  operating  life. 

The  electrical  output  is  exactly  proportional  to  angular 
shaft  position. 


further  information 


a.  M.  GIANNINI  A  CO.  INC.,  PASADENA  1,  CALIFORNIA- EAST  ORANGE.  NEW  JERSEY 
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PROVEN  LEADERSHIP 

in  Precision  Communication 
Equipment! 


Poce-Sefters  in  Quality 
Communication  Equipment 


DUAL  DIVERSITY  RECEIVERS 

-—the  choice  of  COMMERCE 

and  the  ARMED  FORCES 


Today,  with  transportation  taking  to  the  jet  and  far-flang 
armies  moving  on  directives  from  half  the  world  away,  the 
need  for  precision  communication  equipment  is  indispensable. 
New  highs  in  stepped-up  speed,  fidelity  and  dependability  arc> 
demanded.  Because  Northern  Radio  specializes  in  the  design 
and  construction  of  Frequency  Shift  equipment  of  the  types 
listed  below,  hundreds  of  Northern  Radio  equipments  continue 
to  meet  this  challenge. 

For  example,  the  Dual  Diversity  Receivers  of  the  type  pictured 
above  under  construction,  although  designed  and  built  by 
Northern  Radio  for  commercial  use,  have  been  specified  ms  is 
by  the  Armed  Forces. 

This  is  proven  communications  leadership  —  and  only  constant 
research  and  precision  manufacture  can  produce  it  ff'rite  lor  com¬ 
plete  information. 


iT 

If 

Mil 

s  ■■  y  n 

it 

ELECTRONICS -Oacambar,  I9S2 


a 


Selected  stock.  Always  free 
from  defects  and  surface 
blemishes. 


Moisture  and  fungus  proof 
cootings,  varnish  or  lacquer 
smoothly  applied.  No  wrinkles 
or  unsightly  heavy  deposits. 


C.T.C.  stondord  term  inols.  Types 
for  all  applications.  Silver* 
plated,  cadmium  plated,  elec* 
tro  hnned,  hot  tinned  or  gold 
plated  os  required. 


Precisely  located,  clearly 
defined  imprinting:  rubber 
stamped,  silk-screened,  en¬ 
graved  or  hot  stamped. 


Riveting  or  staking  of  ter¬ 
minals,  brackets  and  other  com¬ 
ponents  occomplished  without 
radial  cracks  or  splitting  of 
rivet  shanks,  and  without  dam¬ 
aging  the  finish. 


Cleanly  cut  or  punched  edges 
and  holes.  No  signs  of  delami¬ 
nation. 


Little  details  on  terminal  boards 
make  the  big  difference  in  quality 


C.T.C.  is  constantly  supplying 
special  terminal  boards  to  the  top 
names  in  electronics.  These  boards 
are  built  to  strict  government  speci¬ 
fications,  are  fabricated  of  certified 
materials  to  fit  the  job.  Among  the 
specifications  involved  are:  MIL-P- 
3115A,  MIL-P-15037,  MIL-P-15035, 
MIL-P.15047,  MIL-P-997A. 

Our  Custom  Engineering  Service 
is  well-equipped  to  fill  these  specifi¬ 
cations  for  you.  We  are  thoroughly 
familiar  with  the  JAN  and  *MIL- 
approved  materials  and  finishes  in 
accepted  usage  by  government  agen¬ 
cies  and  the  armed  forces.  This, 
combined  with  assembly  know-how 
developed  over  many  years  of  sup¬ 
plying  electronic  components  and 
equipment  to  the  government,  en¬ 
ables  us  to  meet  your  needs  for 


quality  above  and  beyond  the  basic 
government  standards. 

Boards  can  be  made  of  cloth, 
paper,  nylon  or  glass  laminates 
(phenolic,  melamine  or  silicone 
resin),  and  can  be  lacquered  or  var¬ 
nished  to  specifications:  JAN-C-173, 
MIL-V-173  and  JAN-T-152.  Letter¬ 
ing  and  numbering  is  done  by  rubber 
stamping,  silk  screening,  hot  stamp¬ 


ing,  engraving.  Inks  used  in  rubber 
stamping  contain  anti-fungus  and 
fluorescent  additives. 

For  complete  information  write: 
Cambridge  Thermionic  Corporation, 
437  Concord  Avenue,  Cambridge  38, 
Mass.  West  Coast  manufacturers, 
contact:  E.  V.  Roberts,  5014  Venice 
Blvd.,  Los  Angeles,  or  988  Market 
St.,  San  Francisco,  Cal.  m 


custom  or  standard. . .  the  guaranteed  components 
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ELECTKONICS 


NOT  TOO  small  FOR  YOUR  BIG  JOBS 


handle  large  assignments  is  proof  of  our  capacity. 

•  Many  of  our  customers  demand  that  we  help  them 
“trademark”  their  products  through  unique  cabinet  design. 
And  we  can  help  you  design  a  cabinet  in  steel  or  aluminum 
that  is  distinctively  yours— yet  reasonably  priced. 

“Reasonably  priced!’  by  the  way,  means  that  whether 
your  sheet  metal  requirements  are  simple  or  complex, 
whether  your  quantities  are  small  or  large,  you’ll  find  our 
prices  competitive  and  our  quality  unsurpassed. 


This  forty-foot  transmitter  cubicle,  which  will  house  a  100- 
KW  (ieneral  Electric  transmitter,  is  hut  one  of  the  many  we 
have  built  for  “The  Voice  of  America”  broadcasting  program. 
The  three-inch  terminal  box  represents  the  other  extreme. 

Contrasting  jobs  like  these  give  a  good  indication  of  the 
sco|)euf  Karp  facilities.  And  more  important,  they  emphasize 
three  major  reasons  why  Karp  provides  a  unique  service: 

•  With  our  work  varying  from  targe  to  small,  a  vast 
amount  of  dies  has  been  accumulated  over  the  past  27  years. 
And  all  these  dies  are  available  to  you— eliminating  the  need 
for  much  costly  new  tooling. 

•  We  have  the  men  and  e<|uipment  to  give  you  the  best 
of  service  on  jobs  both  big  and  small.  The  fact  that  we  can 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  street  BROOKLYN  20.  N.  Y. 


MOST  COMfUTC  FACIIITIES  FOt  lAtCE  AND  SMALL  tUNS  ^  ENCIF^E0^WE_ET  METAL  EASIICATION 

ENGINEERING  +  TOOLING  +  PRODUCTIOn'+'fI'^SHING  S 
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Designed  for 
dependability 

• . .  tested  (and  re-tested) 
for  precision 

KOLLSMAN  devises,  develops 
and  manufactures  high-precision 

Aircraft  Instruments  and  Controls 
Miniature  AC  Motors  for  Indi¬ 
cating  and  Remote  Control  Ap¬ 
plications  •  Optical  Parts  and  Op¬ 
tical  Devices* Radio  Communica¬ 
tions  and  Navigation  Equipment 


While  our  manufacturing  divisions 
are  engaged  largely  in  defense  pro¬ 
duction,  the  Kollsman  Instrument 
Corporation  welcomes  the  oppor¬ 
tunity  to  apply  its  research  experi¬ 
ence  to  the  solution  of  problems 
in  instrumentation  and  control. 


Kollsman  Instrument  Corporation 


ElMNURST,  NEW  YORK  OIENDAIE.  CAIIFORNIA 

SueS'O'AOy  or 

^ta*ida/uct  coil  products  co  inc 
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in  this  room... 


AMPEX  ELECTRIC  CORP. 

954CHARTERSTREBT  •  REDWOODCITY, CALIF. 
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MAGNETIC  RECORDERS 


there’s 
no  room 

for  douht 


AMPEX 


There  can  be  no  room  for  doubt  in 
the  continuity  and  fidelity  of  your 
broadcast  Precisely  the  reason  you 
demand  —  and  get — the  best  in 
transmitting  and  studio  equipment. 
Nor  should  you  compromise  with 
quality  in  the  tape  recorder  you 
select. 


In  AMPEX  Recorders  you  will  find 
the  same  matchless  reliability  and 
performance  you  expect  of  your 
transmission  equipment ...  and  for 
the  same  reason  —  they  are  engi¬ 
neered  to  the  highest  professional 
standards. 


AMPEX 

brings  you  these  cost-saving  operating  advantages: 


•  I'NINTBBKVrrBB  SBBVICB 

Under  the  demand  of  heavy-duty  programming,  AMPEX  Re¬ 
corder!  deliver  thousand!  of  hours  of  unbroken  service.  Recently 
a  set  of  AMPEX  heads  was  returned  from  Honolulu  for  routine 
replacement  after  11,000  hours  continuous  use,  17  hours  a  day. 
The  heads  were  still  within  AMPEX  specifications  for  new  heads 
and  had  several  thousand  more  hours  of  use  remaining. 


S  .VHNIMUM  **MWN  TIMB’' 

AMPEX  Recorders  are  designed  for  thousands  of  hours  of  con¬ 
tinuous  operation  arith  minimum  ’down  time,"  resulting  in  low 
maintenance  costs  and  protection  from  sudden  broadcast  failtires. 


IF  YOU  PLAN  FOR  TOMORROW,  RUY  AN  AMPEX  TODAY 


•  ACCUBATB  TIMINC 


AMPEX  split-second  timing  accuracy  protects  your  programs 
and  commercials  from  embarrassing  time  overlaps. 


•  BIGnST  riBBLITV 


Even  when  programs  are  repeatedly  transcribed  from  one  tape 
to  another,  there  is  no  noticeaUe  build-up  of  noise  level,  “wow” 
or  distortion. 


•  LONC  UPB 


AMPEX  Recorders  are  designed  snd  built  for  years  of  service 
dependability.  Its  recordings  match  established  NARTB  stand¬ 
ards.  When  you  have  an  AMPEX,  you  have  a  machine  built  for 
years-ahead  performance. 


Ill  /  / 


ri 


Bradley  handle  your  rectifier  requirements  —  the 
tough  ones  especially  —  from  the  very  start.  Sim¬ 
ply  tell  us  what  your  application  needs  are  and 
we  will  draw  up  the  specifications. 


We  have  selfish  reasons  for  making 
this  offer.  Experience  has  shown  that  we  save 
time  in  our  own  engineering,  give  the  customers 
a  better  rectifier  and  more  often  than  not  deliver 
the  production  item  at  a  lower  cost  than  ex¬ 
pected.  We  know  that  customers  so  served  come 
back  again  and  again. 

Why  not  make  sure  that  your  rectifier  speci¬ 
fications  are  the  stiffest  you  can  set  for  the  in¬ 
tended  application  and  for  the  price  per  unit 
you  wish  to  pay.  You  can  be  sure  by  letting 


You  will  not  only  save  valuable  engineering 
time,  but  you  will  get  the  right  rectifier  more 
promptly  and  in  all  probability  at  less  cost.  In 
addition,  our  exclusive  vacuum  manufacturing 
process  assures  production  rectifiers  that  are 
true  to  rating,  built  precisely  to  specifications. 


SELENIUM  AND  COPPER 
OXIDE  RECTIFIERS 


BRADLEY  RECTIFIERS  for  PERFORMANCE  AS  RATED 

BRADLEY  LABORATORIES,  INC. 

168  COLUMBUS  AVENUE  •NEW  HAVEN  11.  CONNECTICUT 


SELF-GENERATING 
PHOTOELECTRIC  CELLS 
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Du  Pont  NYLON  protects  thermistors  against  breakage 

/ 

. . .  prevents  short  circuits 
. . .  saves  on  assembly  costs 


Du  Pont  nylon  extruded  by  Anchor 
Plastics  Co.,  Inc.,  New  York,  N.  Y., 
for  Western  Electric  Compony,lnc. 


£7SCD»a>  /DacoS^cso’acDJ^ 

Things  for  Bottor  Living 
•  •  e  Hifoygh  Chofmtfry 


Polychemicals 

DEPARTMENT 

PUSTICS  •  CHEMICALS 


Developing  a  protective  covering  for  the  tiny 
thermistors  used  in  the  incoming  trunk  units  of 
this  switchboard  presented  several  problems.  The 
covering  had  to  prevent  breakage  of  the  glass- 
enclosed  thermistor,  have  no  metal  parts,  and 
provide  protection  against  short  circuits. 

One  manufacturer  found  the  solution  in  Du 
Pont  nylon  plastic.  To  form  this  covering,  nylon 
is  extruded  into  transparent  tubing  about  the 
diameter  of  an  ordinary  pencil,  cut  to  proper 
length,  and  slipped  over  the  thermistor.  Then  the 
ends  are  pressed  flat  under  pressure  and  heat.  The 
nylon  tubing  protects  the  thermistor  against 
breakage,  provides  excellent  insulation,  and  pre¬ 
vents  the  glass  bulb  from  being  strained  when 
connecting  leads  are  flexed.  And  its  heat-resist¬ 
ance  assures  long-lasting  service. 

This  is  just  one  of  many  instances  where  Du 
Pont  nylon  has  contributed  to  product  perform¬ 
ance  and  at  lowered  costs.  Perhaps  it  can  help 
you  improve  or  develop  a  product.  For  further 
information,  write: 


E.  I.  du  Pont  do  Nemours  A  Co.  (Inc.) 
Polychemicals  Deportment,  District  Offices: 
350  FiHh  Avenue,  Nevr  York  1,  Nevr  York 
7  S.  Deorborn  St.,  Chicago  3,  Illinois 
845  E.  60lh  St.,  Los  Angeles  1,  Californio 
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For  audio  equipment,  smart  broadcasters  place  their  confidence  in 
the  Altec  Lansing  Corporation.  Experience  has  shown  that  Altec 
equipment  is  always  better;  its  quality  unsurpassed;  and  its  de¬ 
pendability  beyond  expectations.  Altec  equipment  is  designed  to 
work  together,  without  extra  matching  transformers  or  other  ex¬ 
pensive  adaptations.  Whether  it  is  the  new  601 A  Duplex  monitor 
speaker  or  a  complete  speech  input  installation,  you'll  find  Altec 
audio  equipment  will  do  the  job  better,  longer,  more  economically. 


Portalil«MiMr  ..;20A 


250A  Console.  This  beautiful  master 

console  represents  a  new  quality  stand¬ 
ard  (or  speech  input  equipment.  Like 
all  Altec  consoles  and  mixers,  its  fre¬ 
quency  response,  noise  level  and  low 
distortion  more  than  meet  the  most 


stringent  broadcast  requirements.  It  is 
compact  and  completely  self  contained, 
without  external  power  supplies  or 
junction  boxes.  All  amplifiers  and 
power  supplies  are  precision  engi¬ 
neered  miniature  plug  in  units. 


Ltmiter  Amplifier ...  A  332C 


Ask  our  distributor  or  write  direct  (or  complete 
iniormation  on  any  item  of  Altec  oudio  equipment. 


30-22.000  evds 
Monitor  ^pssker. 
601A 


Export:  frozor  6  Honsen,  301  Clay  St.,  Son  Trancisco 


Plug  in  Preamplifier. ..A  428A 
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Hi-Q  PIATIS  AND  AlATI  ASSIMALIIS 


Hi'Q  Plate  Capacitors  can  be  prodnced  in 
finale  and  muitinle  units  in  an  unlimited 


linitle  and  multiple  units  in  an  unlimited 
range  of  capacities  up  to  guaranteed  mini¬ 
mum  values  of  33,000  mmf  per  square  inch. 
The  number  of  capacities  on  a  multiple  unit 
is  limited  only  by  the  K  of  the  material  and 
the  physical  size.  In  Hi-Q  Plate  Assemblies 
(printed  circuits)  the  number  of  combina¬ 
tions  of  condensors  and  resistors  which  can 
he  incorporated  on  a  single  unit  is  virtually 
endless. ..again,  limited  only  hy  the  K  of  the 
material  and  physical  size. 


AEROVOX  rnRPORATION 


OLEAN,  N.Y 


AEROVOX  COtPORATION  WILKOR  MVKION 

MW  WOfOn  MASS.  CliVflAND,  OMO 

I.VOTC  41  I.  4Si^  S>..  Hm  Twk  IT,  M.  T.  •  c«t4>'  ASaOCAT.  H  T.  •  CmS*  AttOVOZ  CANAOA  ITO .  HawiA...  OM  MMtW  AOOattS  TSS  Stiiwai  Am  .  Ktw  taatwa.  ( 


POPUIATION- 


Even  in  the  most  remote  areas 

wings  aloft  are  guided  on  their  way 
^  ^  by  Aerocom’s  new  medium  range  Aerophare 

Transmitter.  This  transmitter  was  designed  and  built 

>'  jQ  provide  long,  trouble-free  service  witlTno  attendants 

\,  ^ 

even  where  the  total  population  is  Zero. 

Dual  Automatic 
Package-Type  Radio  Beacon 

foi  completely  unattended  service.  This  aerophare  (illustrated) 
consists  of  two  100  watt  (or  50  watt)  transmitters  with  keyer, 
automotic  transfer  and  antenna  tuner.  (Power  needed  110  or  220 
volt  —  50/60  cycles,  520  V.  A.  for  50  watt,  630  V.A.  for  100  watt.) 


AER  -  O  ”  ?  COM 


Frequency  range  200  —  415  kcs.:  self-contained  P. A.  coil  and 
"plug-in"  crystal  oscillator  coil  cover  entire  range.  (Self-excited 
oscillator  coils  covering  200-290  and  290-415  kcs.  are  available.) 
High  level  plate  modulation  of  final  amplifier  is  used,  giving  40% 
tone  modulation  in  100  watt  transmitter  and  60%  in  50  watt  model. 
Microphone  P-T  switch  interrupts  tone,  permitting  voice  operation. 


This  unit  can  be  operated  in  air  temperature  range  0°C  to 
+  45°C  using  866A  rectifiers,  or  from  —  35°C  to  +  45“C  using 
3B25  rectifiers;  humidity  up  to  95%. 


>  The  "stand-by”  transmitter  is  selected  when  main  transmitter 
suffers  loss  (or  low  level)  of  carrier  power  or  modulation.  Audible  in¬ 
dication  in  monitoring  receiver  tells  which  transmitter  is  in  operation. 


Unit  is  ruggedly  constructed  and  conservatively  rated,  provid¬ 
ing  low  operating  and  maintenance  costs. 
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KOVAR 


Glass  Sealing  Alloy 


Proved  by 
Experience 


Wesrern  Electric 

15  YEARS 


17  YEARS 


17  YEARS 


12  YEARS 


12  YEARS 


^omac 

5  YEARS 


4  YEARS 


17  YEARS 


14  YEARS 


17  YEARS 


6  YEARS 


17  YEARS 


Supplied  by  Stupakojj  ' '' 

in  the  form  of:  SHEET.  ROD,  WIRE,  FOIL,  TUBING,  EYELETS. 
LEADS  and  FABRICATED  SHAPES 


The  ideal  alloy  for  glass  sealing.  Kovar  matches  the 
expansivity  of  certain  hard  glasses  over  the  entire 
working  temperature  range.  It  resists  mercury  attack, 
has  ample  mechanical  strength  and  seals  readily  with 
simple  oxidation  procedure.  It  is  available  as  sheet. 


strip,  foil,  rod,  tube,  wire — or  fabricated  into  cups, 
eyelets,  leads  and  other  shapes.  The  prominent  users 
of  KOVAR  and  the  length  of  time  they  have  em¬ 
ployed  this  metal  are  convincing  proof  of  satisfaction. 


'W*stinghouM  Trod*  Mark  No.  337,962 


ASSIMBLUS— M*taHiz*d  caromk  indvdlan 
oo!h  end  ihafh,'  iMtalKzed  ptotai  for  fixed 
rigid  ostembfin;  coronk  trimmer  cendemen. 


CUAMIC  DHUCniCB— For  by-pom,  l*od- 
throvgh,  blocking,  tlond-off  and  trimmer  appli¬ 
cations.  Temperotwr*  compensating  Ceramic 
OMectrics  and  high  K  materials.  Toboik  discs 
and  spodol  shopos,  plain  or  sNvorod. 

MmnD  OKCUm— AmpMlors,  coopHngs,  IB- 
tori^  Intagrotofs.  ^  ■ 


STWAIITM— wn  withstand  extrema  thormal 
shock.  May  bo  mod*  to  havo  xoca,  tow  pesittve 
or  nogohve  axponclvities.  Safely  esod  of  tmm 
porohiras  »p  to  2400*  F. 

SIAU,  KOVM-CLASS— Termlnali.  l*ad-liM< 
Stand-offs — for  hormotically  sealing  and  mo- 
chanicat  eonstroctien  In  rodla,  television,  aloe- 
trooic  ond  electrical  opporaSas.  Single  or 
mwINple  toreiinal  unHt,  hi  a  wide  vorloly  of 
size*  and  ratings. 

KOVM  MRAIr— The  Mool  cdtoy  for  seoRng 
to  hard  gloss.  Used  for  moUng  hermotlc  ottoch- 


CnAMKS— PrecWon-mod*  ceramic  products 
for  electrical  and  electronic  appKcations,  all 
voltages,  freggenciet  and  temperatures. 


•KUSTOa  CUAIMCS— Used  for  temporotur* 
indioaline  or  meosHCtrtg  equipment,  fw  infra¬ 
rad  light  source  ond  for  heating  elements. 
Complete  with  tormioalt,  in  the  form  of  rods^ 
tubes,  disos,  bort,  rings,  etc. 


STUPAKOFF  CERAMIC  &  MFG*  CO*,  Lotrobe,  Pennsylvania 
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ALDEN  PRODUCTS  COMPANY  127  North  Ma 


in  Street,  Brockton,  Massachusetts 


Basic  Foundation  Components,  Plug-in,  Connecting  & 
Fastening  Devices  for  the  Electronic  Control  Industry 


—  by  (King  yoa  basic  conponents  of  iremeodoaa  flexfbUHy  wbicb  ifaipUfy  Uyoat  time 
in  production  of  your  equipment. 

—  by  providing  you  a  technique  to  solve  mecbaulcal,  space,  coBBOCtiog,  iBtercounecting, 
fastening,  sensing  and  indicating  problems  for  you. 

Oiving  you  ouuipmaaS  tbut  is  easy  to  aporuta  ond  moinfutn 

so  that  ~  with  spares  —  your  equipment  nerer  needs  to  be  out  of  operation  more  than 
30  seconds. 

~  so  that  oon«cechoical  personnel  can  set  op,  operate  and  nuiintaio  your  equipment. 


t.  Aoytbiofl  oloctrkol  or  oloctronk  usuolly  aparotas  wHfc  on  ootsM#  aoorco  ol  peo^er  nod 

may  bo  caimactad  to  outside  circuits.  So  Aldm  provides  for  this  with  tbe  eficient  Detachable 
Line  Cord  for  bringing  in  llOV  AC  povrer.  Avaibble  in  lengths  to  your  specs  for  asaking  a 
neat  connection.  Sure  grip  plug  is  self-piloting  for  quick  mating, 
gfl  "AIDIN  tUNObOOK''  PAMS  4A  A  t  POt  COMPltTI  OffTAaS 


S.  A  Brunt  doni  of  oquipmoot  will  bnvo  n  front  pnnol  wHb  such  things  ns  sonslng  controls, 
locks  for  tasting  and  fusoholdors.  For  this  Alden  provides  a  basic  slidedn  cha^s  with  a 
detachable  front  and  back  panel  so  that  rheostats,  indicator  lights,  test  jacks,  Interwirlng,  etc. 
are  all  easy4o-work  subassembly  operations. 

Sll  **AiDfN  MANMOOK'*  PAOIS  PI-11  thru  O  POt  COMPUH  OnANJ 


tolHolas  that  nil  is  wall  or  not  •  In  stmpto  indksrtor  light  •  fuse  hatdars 
I  blown  —  mansory  or  pulse  circuits  including  Stntk  ttognatic  Wamary  that 
ainnd  —  or  keep  on  raponting  so  that  units  nr  alamants  almost  nssumo 


S.  The  next  problem  Is  to  bowse  tbe  components  and  have  them  do  tho  electrical  or  electronic 

work  roquired.  Any  such  circuitry  %«ill  have  certain  main  functions  and  branching  from  it 
other  functions.  Many  of  these  functions  can  be  layered — so  circuits  go  direct  from  bark 
connector  to  front  panel.  Alden  provides:  simple  component  mounting  panels  for  potting 
any  circuit  in  layers.  <  And  incidentally  such  component  panel  simplify  the  thinking,  should 
the  circuits  give  sufficient  volume  to  1^  printed.)  So  Alden  has  the  Terminal  Panel  Boards 
to  make  equipment  easy  to  lay  out  by  putting  any  function  in  one  plane — plus  the  unit  cables 
of  correct  lengths  with  stripped  ends  ready  for  interconnecting  the  Terminal  Panels. 

Sil  ^AIMN  HANDbOOK"  PAOIS  Pl-lb  thru  D  POb  COMPitn  MTAILS 


b.  Not  oil  cirewits  <00  ho  u  slmplo,  stroigbt  circuit  from  hock  coonoctor  to  froot  poool  hocouso 
tboro  oro  owxlllory  fwoctions  ood  hroochos  that  hovo  to  ho  In  tho  aaolo  fuoctloos.  Tbe  usual 
chassis  carries  tubes,  transformers  and  components  that  rise  vertically  from  tbe  chassis,  often 
leaving  vacant  spaces.  In  these  spaces  can  be  placed  the  plug-in  units  which  have  these 
secondary  circuits;  using  the  plug-in  technique  usually  removes  the  congestion  of  the  wiring 
below  the  chassis,  provides  automatically  for  shielding  and  beat  dispersion  and  yet  gives 
you  largest  amount  possible  circuitry  per  cubic  space,  tbe  circuits  free  from  interaction. 
MI  "ALDIN  HANDbOOK"  PAOIS  PI-1A  thro  H  POR  COMPUTI  DHAIU 


7.  Agoln  thoso  fochnlqoos  often  lood  to  potting  one  fonction  sock  oa  u  power  aopply  end 
omplHlor  on  soporoto  chossls  end  so  tho  hoA  connoctors  or  tho  chouis  ttsoH  tmmy  need 
Intorconnocting  unit  cobles  to  either  chossls  dr  rocks.  Alden  provides  suficient  variety  of 
connectors  to  choose  from — and  designed  so  that  any  cable,  no  matter  bow  involve^  cannot 
be  wrongly  plugged  in. 

Ml  ''ALDIN  HANObOOK"  Sec.  PC  •  Sec  MPS  POR  COMPim  DHAIU 


b.  To  design  so  thot  no  equipment  —  whether  plog4n  onit  or  sUdo-hc  chossls  ••  needs  to  ho 
out  of  operotlon  for  more  then  30  seconds  (hovlng  odoqooto  spores  on  bond),  Aldon  pro* 

vidos  quick  detochlng  ond  quick  fostening  dovlcos  for  chossic  Tbe  Serve-e-Unit  lo^  that 
will  move  chassis  against  weight  or  the  resistance  of  gaskets.  There  te  tbe  Target  Screw 
(coin  operated),  a  Tool-less  screw— the  Captive  Screw  which  becomes  part  of  the  equipment. 
Ml  "ALMN  HANDbOOr*  PAOl  PI-11  POR  COMPUTI  DfTAlU 


f .  Oeveroment  designers  ood  these  In  the  electrenic  control  lodostry  woof  alements  of  oqolp- 
moot  so  thot  they  coo  ho  portohly  oporotod  or  tested,  con  ho  corriod  by  one  moo  with 
spores,  ports  ooslly  sent  by  moll  or  olrhoroo  ond  niso  prefer  thot  tho  sumo  design  oqolp* 
moot  con  ho  used  In  conventionni  mcks.  Those  designing  for  held  operation  use,  at  sea, 

firefer  to  have  tbe  equipment  so  it  ran  be  unloaded  by  two  people,  set  op  and  immediately 
niereonnected.  This  is  provided  by  the  Alden  Basie  Chassis  using  Back  Connectors,  Unit 
Cables  and  for  tbe  last  purpose,  the  Uni-Rsck  which  can  bo  sot  on  top  of  one  aaother  and 
immediately  inlereoiineeted  with  each  other. 

Ml  "AIDIN  NANDbOOK"  PAOl  PI-11  POR  COMPUn  DHAIU 


I^OR  panel-rack  or  other  seetioiialixecl  circuits,  Lapp  offers  a  variety  of  pliijt-and-rccep- 
^  tacic  units,  sonic  of  which  are  shown  aliove.  Any  numher  of  contacts  can  be  provided 
(in  multiples  of  twelve).  Male  and  female  contacts  arc  full-floating  for  easy  alignment  and 
positive  contact.  Contacts  are  silver-plated,  terminals  tinncnl  for  soldering.  Polarizing 
guide  pins  are  provided  where  desired.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is 
non-carbonizing  even  under  leakage  flashover  resulting  from  contamination,  moisture  or 
humidity.  Write  for  complete  electrical  and  mechanical  specifications  of  available  units 
or  engineering  reeommcnilations  for  an  eflieient  component  for  your  product.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  LeRoy,  N.Y, 


MULTIPLE-CONTACT 
PLUG-RECEPTACLE  UNITS 
FOR  SECTIONALIZING  CIRCUITS 


/ 


NEW  Simplified  Recordi^lPotentiometer 


Chart  changing  is  a  simple  1>2  operation  on  the  Weston  Re¬ 
cording  Potentiometer.  First,  note  that  the  chart  frame  has 
swung  wide  open  ..  .a  full  IHO^. . .  for  complete  accessibility. 
You  then  insert  the  chart  supply  in  the  frame,  draw  the  chart 
over  the  timing  drum  and  down  across  the  front  of  the  frame 
as  illustrated.  There  are  no  loose  pieces  to  handle  . . .  and  the 
whole  operation  takes  but  a  few  seconds! 

And  there  are  many  more  features  that  make  this  the  simplest, 
most  flexible  and  efficient  recorder  available.  You  change  chart 
speeds,  for  example,  by  a  simple  screwdriver  adjustment.  You 
change  ranges  by  simply  inserting  the  desired  range  standard. 
To  service  the  amplifier,  you  quickly  remove  it  by  taking  out 
two  screws  and  pulling  tw'o  plugs. 

The  whole  story  about  this  simple  and  dependable  high¬ 
speed  recorder  is  available  in  booklet  form.  Ask  your  local 
Weston  representative  or  write  . . .  WESTON  Electrical  Instru¬ 
ment  Corp.,  617  Frelinghuysen  Ave.,  Newark  5,  New  Jersey. 


by  WESTON! 


WESTON  & 


.  .  .  INDICATE -UCORD-CONraOl 


/ 


Weight  reductions 

average  30% 

in  new  line  of 
transformers 
employing 


TYPE  6 


PW 


Another  example  of  savings  permitted  by  this 
Johns-Manville  purified  asbestos  insulation 


A.  NEW  LINE  of  dry  type  transformers  an¬ 
nounced  by  a  prominent  electrical  manufacturer 
achieves  savings  in  weight  up  to  5(K^  in  some 
models  . . .  3096  on  the  average.  Contributing  to 
these  savings  is  the  use  of  Quinterra  Type  6  as 
layer  insulation  between  the  high  and  low  volt¬ 
age  windings. f 

Other  manufacturers  also  report  that  Quin¬ 
terra  Type  6  permits  substantial  material  sav¬ 
ings.  In  addition,  they  state  that  this  flexible 
insulation  raises  overload  limits,  increases 
safety,  minimizes  rejects,  lengthens  equipment 
service  life,  and  lowers  production  costs. 

Quinterra  Type  6  possesses  high  thermal  sta¬ 
bility  and  lasting  dielectric  strength.  It  is  a 
twin-ply,  polyvinyl  acetate  treated  purified  as¬ 
bestos  insulation  w  ith  a  dielectric  strength  of 


300  VPM.  Even  when  its  saturant  is  baked  out 
by  continuous  exposure  to  200  C,  it  retains  the 
inherent  dielectric  of  the  base  sheet  which  is  at 
least  200  VPM  . . .  and  it  remains  a  dielectric 
up  to  400  C. 

Type  6  is  the  strongest  Quinterra  because  it  is 
made  by  combining  and  calendering  two  layers 
together  into  a  dense,  smooth  surfaced  insula¬ 
tion.  Its  good  tensile  and  bursting  strengths 
enable  operators  to  achieve  favorable  produc¬ 
tion  rates.  Further  economies  result  from  its 
large  square-foot-per-dollar  coverage. 

If  you  are  a  manufacturer  of  magnetic  or 
resistance  devices,  Quinterra  Type  6  may  enable 
you  to  obtain  substantial  cost  reductions.  For 
samples  and  additional  information,  write 
Johns-Manville,  Box  60,  New  York  16,  N.Y. 


tQuinnrgobord  iJIlOO,  another  J-M  purihed  asbestos  insulation,  is  also  used  as  end  filler  strips. 

^Quinterra  is  the  registered  trade  mark  of  Johns  Maoville’s  purified  asbestos  elecaical  insulation. 

|]2J{  Johns-Manville  ELECTRICAL  INSULATIONS 
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ELECTRONICS,  42  Spring  Street,  Newark  2,  N.  J. 

TRANSMITTING  Tl/8fS  exClUSIVllY  S>nee  (934 


mm 


?•  V 


:3r 


Another  1,7 
Shunt  Diode  hy 


High  peak  power  capabflitiM  of  type  X-80 
in  rdatkm  to  Ha  {diyaical  nn  have  been 
aoc(»npliri)ed  tfarou^  an  unuaoaQy  force¬ 
ful  combinataon  of  dengn  foaturee. 

1.  Ezchiaive  UNTIED  bonded  (Aoria 
tungaten  con  filament  High  election 
emianvity. 

X  Exclusive  UNITED grapAitranode 
for  maximum  thennal  diaripation. 

X  Exclusive  UNITED  Mated  getter 
trope  fat  retentkm  of  hard  vacuum  and 
hi^  voltage  intenial  insulation. 

Type  X-80  will  serve  importantly  as  a 
hi^  current  dq^wr  tube  in  radar  equip¬ 
ment  anploying  the  large  hydrogen  thy- 
ratrons,  as  weO  as  in  power  supply  rectifier 
applications. 

Write  for  detailed  epeeificatkme. 


ELECTRICAL  OPERATIONS  IN 


VOLTAGE 

REGULATORS 


TYPE  EM4115 


TYPE  IE5101R 


m  SUPERIOR  ELECTRIC  co. 


LABORATORIES:  Exptrimental  and 
davtiopment  work  roquires  9x^ 
tromoly  doM  voltogo  control  for 
occurato  and  dopondablo  rtsuitt. 


MANUFACTURING:  To  ochtovo 
maximum  ratod  porformanco  of 
•loctricolly  powtrod  oqulpmont, 
tho  input  namoplato  voltago  must 
bo  maintainod. 


TESTING:  Constant  voltago  must 
bo  mointoinod  whon  tosting  or  in* 
spocting  your  product  to  obtain 
a  valid  chock. 


MAINTENANCE;  By  maintaining 
constant  voltago  to  lamp  loodt 
arKi  oloctricolly  oporatod  oquip* 
mont,  productivo  lifo  Is  incroos^ 
and  maintononco  costs  roducod. 


THERE  IS  NO  BETTER  WAY  TO  MAINTAIN 
CONSTANT  OUTPUT  VOLTAGE 


TYPE  INSTANTANEOUS  ELECTRONIC  ' 

B  Mp  Completely  electronic  automatic  voltage  regulators  with  no  moving  parts. 

■  Offer  instantaneous  correction  .  .  .  excellent  stabilization  and  regulation. 

I  Waveform  distortion  does  not  exceed  3%.  Particularly  adapted  for  use 

■  mi  in  laboratories  .  .  .  test  lines  and  for  all  other  applications  where  the  most 

exacting  voltage  regulation  is  necessary. 

TYPE  ELECTRO  MECHANICAL 

pp  |B  B  Consists  basically  of  a  very  sensitive  detector  controlling  a  motor-driven 
POWERSTAT  variable  transformer  and  auxiliary  transformer.  Correc- 
■■■■  tion  is  not  instantaneous  but  is  faster  than  most  automatic  voltage 
■  W  ■  regulators.  Features  zero  waveform  distortion  and  high  efficiency. 

Ideally  suited  for  controlling  large  industrial  loads.  ; 

FOR  YOUR  ELECTRICAL  OPERATIONS  ...  k 

.  .  .  there  is  a  STABILINE  Automatic  Voltage  Regulator  right  for  the  job  ...  ^ 

to  maintain  constant  voltage  regardless  af  line  ar  load  changes. 

Send  today  for  complete  information. 

WRITE  TO -212  THURE  AVENUE,  BRISTOL,  CONNECTICUT 
ASK  FOR-SECO  BULLHIN  S3S1 


STABILINE  AUTOAAATIC  VOLTAGE  REGUUTORS 
POWERSTAT  VARIABLE  TRANSFORAAERS 
VARICEU  D-C  POWER  SUPPLIES 
VOLTBOX  A-C  POWER  SUPPUES 
SUPERIOR  5-WAY  BINDING  POSTS 
POWERSTAT  LIGHT  DIAAAAING  EOUWAAENT 
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TYPE  "SNAPPER" 


FEATURES... 

Snap  action.  Small  size. 

Light  weight.  Low  operating 
temperature.  Operates  in  any 
position.  High  contact  rating. 
Gas  filled.  Consistent  timing. 
Mechanical  structure  insures  ^ 
durability  and  long  life. 


ACTU4t  SIZE 

U.  S.  I^NTS  APPlffi)  FOf 


Eureka's  "SNAPPER"  incorporates  the  most  radical  forward 
step  in  the  history  of  THERAAAL  TIME  DELAY  RELAYS  with  the 
advent  of  "POSITIVE  SNAP  ACTION". . .  With  this  action  the 
ELIMINATION  OF  CHATTERING  is  accomplished  . . . 

The  various  uses  for  e 
THERMAL  TIME  DELAY  RELAY  have  been  increased 
I  .,j^nifold  with  the  incorporation  of  a  "SINGLE  POLE 
THROW"  feature.  Due  to  its  versatility,  the 
A^KBP^Hrelay  can  be  manufactured  to  suit  required  needs. 


iLTAGE, 


115  volts  (A.C.  or  D.C.) 
|T  TEMPERATURE  RANGBi 
^tOPE:  Miniature,  or  octal 
request.  All  have  identical 
operating  characteristics. 
•AY  PEI^IODS:  Preset  from  5  seconds  and  up. 
VACUUM;  Evacuated,  inert  gas  filled  producing 
an  arc  quenching  atmosphere. 
HEIGHT:  IV4"  max.  seated. 


Inquiries  \  ^ 

are  invited 
. . .  send  for 
our  "Bulletin 
Number  Snapper. 


EUREKA  TELEVISION  AND  TUBE  CORPORATION 

Manufacturers  of  Cathode-Ray  Tubes  and  Electronic  Products 
69  Fifth  Avenue/  Hawthorne,  New  Jersey  •  Telephone  Hawthorne  7^9907 

aEcntoNics— OKcmiMf.  m2  a 
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Potter  Instrument  Company,  Ine. 

The  ^Flying  Typewriter^  and 
all  electronic  counters 
require  electric  components 
that  are  rugged  and  reliable^ 

says  Jack  Leight,  Sales  Engineer, 

Ward  Leonard  Electrie  Company,  Mount  V'ernon,  New  York 


mt' 


lira®*,.  "'I*  # 
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The  "Flying  Typewriter"  is  a  revolutionary  new  high* 
speed  electronic  printer  for  data  handling,  communi¬ 
cations,  and  computing.  Developed  by  the  Potter  In¬ 
strument  Company,  Inc.,  Great  Neck,  New  York,  it 
is  capable  of  printing  24,000  characters  a  minute  "on 
the  fly”  from  a  continuously  revolving  type  wheel. 

Coupled  to  an  electronic  storage  or  memory  unit, 
the  machine  first  interprets,  then  prints  in  familiar 
typed  lines,  information  taken  in  coded  form  from 
magnetic  tape  and  punched  cards  or  transmitted  over 
narrow  channel  radio  link,  telephone  and  telegraph 
lines.  The  entire  alphabet,  numerals,  punctuation 
and  other  special  symbols  are  used  in  printing  300 
lines  per  minute. 

Such  speed  and  accuracy  in  a  machine  require 
reliable,  rugged  electric  components.  That  is  why 
the  Potter  Instrument  Company  uses  Ward  Leonard 
viTROHM  resistors  and  relays  in  the  electronic  counters 
for  the  "Flying  Typewriter”  as  well  as  in  many  other 
types  of  high-speed  electronic  counters. 

The  trouble-free  operation  of  Ward  Leonard  con¬ 
trols  also  eliminates  many  costly  and  time<onsuming 
repairs. 

Ward  Leonard  is  always  ready  to  put  its  staff  of 
application  engineers  to  work  with  you. 


WARD  LEONARD 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 


DISTRICT  OFFICES 
AND  REPRESENTATIVES 


AtIciHa  I,  ffia  C  I.  Itfin  mi  AsMcitfM 


MWiWf  1 S,  IN.  Nrliii  lltctTK  U. 


QiarlatH  1,  N.  C  itiMi  t.  t  (•. 

Chlcaf  4,  IMiiialt  Wtr4  iMMrrf  Eltcfrk  C*. 


A? 


OaclaiMti  z,  Oaia  SmI4m  SItrtr  mi  Aim. 


CUvtlaii4  14,  Oma  Tm  AmMi-itMi  u. 


Car^  Oirlftl.  Taxai  IrMcalracbir  u.,  Ik 


Daavtr  S,  Calara4a  Mtrfc  4.  MkIIk 


Datraif  21,  Mlchlfaa  )«u  V.  tiiiM  («. 


Morffar4  4,  Caaii.  Wtri  Lmmi  Elictrk  C*. 


Special  alloy  resistance  wire  is  being  wound 
on  Vitrohm  cores  by  Caroline  Jervisa,  for 
17  years  an  employee  of  the  company. 


Skilled  operators  spot  weld  terminals  to 
Vitrohm  resistor  ceramic  cores.  Welding 
assures  permanent  anchorage  to  the  cores. 


Nawitaa  1,  Taim  IrMct-IrKky  Ca,  Ik. 


Moasas  Qty  2,  Ma.  MmrY  E.  kNis  U. 


KaaxvtHa,  Taaastias  Ms  4.  fKtyisM 


Long  service  life  of  VITROHM  resistors 
results  from  unified  manufacture,  uniform  cpiality, 
matched  thermal  characteristics 


Im  AaftlM  I S,  MM.  Wir<  Immt^  ElKlrk  U. 


MmuHiI*  1,  T*m.  E.  E.  TariiMl 


§,  Mm,  Mmri.  N.  linw. 


HMraik  1,  N.  J.  Viti  Immt*  ElKtrk  Ci. 


viTKOHM  resistors  stay  on  the  job  un¬ 
der  the  most  adverse  operating  condi¬ 
tions  such  as  those  to  which  they  are 
subjected  in  electronic  counters  where 
less  carefully  made  resistors  would 
break  down. 

Thermal  shock,  vibration,  corrosive 
atmosphere,  overloads,  even  prolonged 
exposure  to  humidity  and  electrolysis 
will  not  affect  their  performance.  All 


parts  are  uniform  in  quality,  balanced 
in  respect  to  thermal  coefficient  of 
expansion. 

All  Ward  Leonard  controls  are  made 
to  exaaing  specifications,  are  guaran¬ 
teed  to  give  dependable  service. 

Consult  Ward  Leonard  on  their  com¬ 
plete  line  of  resistors,  relays,  rheostats, 
and  other  electric  controls  to  meet  your 
special  needs. 


Nnr  OHmm  IS.  la.  Ekclra.  E>,iM«i.,  (.. 
rhlMalHiMi  S>  WwS  ImmtS  Elacltk  Ct. 


nmburah  U,  ra.  W.  *.  litliwr 


iMaali.,  VIraiaia  lyM  N.  Mwrii 


■adiMtw  7,  N.  T.  I  W«f  Imiwi  Eltctrit  C. 


St.  ImiIi  la,  Ma.  WwS  ImmtS  EIkUk  U. 


SaH  lak.  Qly  I, Utah  LmmtS  U.  Slnur 


Saa  Aataato,  T.xa<  ItMct-lrwiy  Ct.,  Ik. 


Saa  Fraadtca  S.  MM.  1.  F.  (kwck  Ct. 


Stamt  4,  Wath.  Ntrtlnrnttni  AftKiti,  Ik 


Twcsmi,  AriitMi  (Mrtftl  StttiM  E^vitatK  Ccb 


CANADA 


EUiBMtM,  Alta.  I.  M.  FrtMT,  Lit. 


HaHfax,  N.  S.  1.  H.  Fitut,  IM 


Maatrtal  IS,  f.  0.  >.  H.  Frt««,  114. 


TwMt.  I,  Oat.  1.  M.  FitiK,  114. 


VaacMvtr,  1.  C  I.  M.  Fittw,  ll4 


Wlaal,af,  Maa.  D.  H.  FrtMt,  114 


O.D.  and  concentricity  of  finished  ceramic 
cores  is  checked  by  Minna  M.  Henderson, 
who  has  had  12  years  experience  with 
Ward  Leonard. 


Prior  to  firing,  tubular  ceramic  cores  are 
being  cut  to  exact  size  by  Ann  Trona. 
A  continuous  check  it  made  to  maintain 
close  dimensional  tolerances. 


EXPORT 


Naw  Yark  4,  N.  T.  I  A4.  AtrittM,  Ik. 


Word  Loonord  t  com- 
ploto  engintcring  t«xt- 
book,  ''Handbook  of 
Pow«r  Ro«ittors/’  $3 
p*r  copy. 
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Electronic  Computer  gets  the  answers... 
BRUSH  PUTS  THEM  IN  WRITING! 


RECORDS  SIX  VARIABLES  SIMULTANEOUSLY. 
!;  The  Brush  six>channei  MaKnecic  Oscillograph 
is  designed  for  simultaneous  recording  of  six 
electrical  and/or  mechanical  phenomena,  with 
a  chart  record  instantaneously  available.  This 
instrument  facilitates  multiple  strain  measure* 
.  ment.  vibration  analysis,  wind  tunnel  work, 
"  circuit  analysis,  etc.  Built-in  gear  changer  pro¬ 
vides  instantaneous  shift  from  high  to  low 
speed;  wide  choice  of  chan  speeds  available. 
'^Furnished  for  ink  writing  or  combination 
wlectric  and  ink  writing. 


RECORDS  SIX  VARIABLES  CONSECUTIVELY. 
If  simultaneous  strain  measurements  are  not 
necessary,  consecutive  measurements  can  be 
made  with  substantial  saving  in  equipment 
cost.  The  Universal  Bridge  Switch,  when 
coupled  w'ith  a  Brush  Universal  Analyzer  and 
tw’O-channel  Magnetic  Oscillograph,  permits 
consecutive  recording  of  strain  measurements 
from  six  different  locations  on  the  structure  or 
specimen  being  tested.  One  of  the  two  channels 
of  the  oscillograph  records  strain,  the  other 
channel  indicates  the  location  of  the  particular 
strain  measurement. 


This  Electronic  Analog  Computer,  developed  and  manufactured 
by  the  Boeing  Airplane  Company,  permits  engineers  to  explore 
problems  in  all  their  variations  at  one  time.  Hours  of  laborious 
calculations  are  eliminated. 

With  the  use  of  the  Brush  six-channel  Oscillograph,  results 
from  as  many  as  six  different  computations  are  recorded  simul¬ 
taneously.  Plotting  of  results  is  not  necessary,  since  the  Brush 
Oscillograph  provides  permanent  chart  records— immediately! 

Boeing  uses  Brush  Recorders  extensively  in  their  analog 
computer  activities  and  indicates  that  their  experience  with  this 
equipment  has  been  very  satisfactory. 

Investigate  Brush  Recording  Analyzers  for  your  studies  ...  in 
the  laboratory,  on  the  test  floor,  in  the  field.  Expert  technical 
assistance  from  Brush  representatives  located  throughout  the  U.S. 
In  Canada:  A.  C.  Wickman,  Limited,  Toronto. 

For  complete  hijormutioti  write  The  Brush  Development 
Co.,  Dept.  K-43,  3-105  Perkins  Are.,  Cleveland  14,  Ohio. 

PUT  IT  IN  WRITING  WITH  A  RRUSH  RECORDING  ANALYZER 


^  UpR^IB  Pnitiltctric  Crysbls  mE  Ciriain 
*  "  ^  ^  A  m  Hilirtic  litirtiit  E|i)|Rtit 
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of  SIZE  and  WEIGHT 
k  PROBLEMS 


Metalite*  Capacitors 


Astron  METALITE*  metallized  paper  capacitors,  (fiatinguished 
by  their  extremely  small  size  and  light  weight,  are  currently 
serving  commercial  and  military  users  who  must  meet  strict 
government  specifications.  Their  unique  self-healing  property, 
long  life  and  precision  manufacture  have  made  them  the  accepted 
standard  for  quality  metallized  paper  capacitors  throughout  the 
world.  If  you  have  a  capacitor  problem  of  any  kind,  our  engi¬ 
neers  will  be  glad  to  consult  with  you. 


0*p*nd  On  — limit  On 


Far  cemplata  Infermotien  on  Attron  METALITi  anA 
olhar  itondord  capacitors,  wrHa  for  Catalog  AC*3. 


lipnrf  OlVitfon :  Secltr  iMirnaflnnol  Corp.,  17  i.  40A  N.  V.  C. 


la  Coaodo:  CSo/lai  W.  FaMtsa,  19Jt  Garrard  St.  ton,  Taraoto 
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COAXIAL 

provides  high-power,  low-loss  (ommunlcst 


Inner  Copper  Conductor 


Outer  Belt  of  Styroflex  Tope 

•  Increases  leakage  path  between 
inner  conductor  and  outer 
aluminum  sheath. 


Styroflex  Tope  Helix  - 

•  Keeps  inner  conductor  absolutely 
and  permanently  centered, 
even  at  sharp  bends. 


•  Provides  a  uniforuj  combinotion 
of  solid  and  air  dielectrics  at 
every  cross-section  of  coble. 


Outer  Aluminum  Sheath  bh 

•  Consists  of  continuous  aluminum 
tube  without  joints. 

•  Acts  05  outer  conductor. 

♦ 


Typical  TV  antenna  installation 
of  Styroflex  coaxiol  coble  as  a 
power  line  from  stotlon  trans¬ 
mitter  to  antenna. 
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GABLE  BY  PHELPS  BBBBE 

in  semi-flexibie  1000-ft.  lengths  without  joints! 

Reflections  Reduced  to  Absolute  Minimum 
in  AM,  fM,  TV  and  Microwave  Applications 


riielps  Doclj'c  (x>|)|Hrr  I’nKlucts  ('<)r|K)ra- 
tiDii's  new  sciiii-ticxibic,  aluiiiinuiii  slieathecl 
Styrollcx  table  is  s|>ecially  dcsinticcl  to  meet 
the  need  fur  a  bi)'h-|M>\ver,  efficient  lotv-luss 
coaxial  cable  in  the  AM,  FM,  'FV  and  micro¬ 
wave  fields.  The  cable  reduces  reflections — 
which  cause  ghost  images  in  television  and 
ilistortions  in  conimunu'ations — to  an  abso¬ 
lute  minimum. 

It  was  develojied  by  Felten  6r  ('•uilleatime 
('^irlswcrk,  of  (lolognc,  Clermany,  which  has 
made  a  great  many  successful  installations  of 
the  cable  tbroughout  Furojie.  Phelps  l><Klge 
is  currently  making  the  cable  for  .sale  in  the 


In  test  of  strength  and  ruggedness  of  Styroflex 
toaxiai  cable,  heavy  truck  drives  over  several 
samples  without  damaging  them. 


United  States  in  standard  .American  sizes  and 
im|>edances  under  a  working  agreement  with 
the  (Cologne  hrm.The  cable  is  manufactured  in 
continuous  10(K)-f<K>t  lengths,  w  ithout  joints, 
and  ship|)ed  on  reels. 

Outstanding  feature  of  the  cable  is  the  use 
of  insulating  Styroilex  lihn  to  form  a  helix.  'Fins 
helix,  built  up  of  hundreds  of  precision-wound 
Styroilex  ta|>e$.  lirmly  sup|M)rts  and  centers 
the  inner  conductor  coaxially  in  an  aluminum 
sheath  at  all  times,  assuring  retention  of  ex¬ 
cellent  electrical  pro|>erties.  Kssential  ilexibil- 
ity  of  the  Styroilex  taj)e  is  obtained  by  .s|K-cial 
manufacturing  techniques. 


Perfect  centering  of  inner  conductor  is  maintained  hv 
Styroilex  ta|>e  helix,  r('gar<llessofl>endingor  load  cycling 
both  during  iuslallation  and  in  service. 


mm  oooBE  Bomn  pbobiibjs 

CORPORATION 


40  WALL  STREET,  NEW  YORK  5,  N.  Y. 
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NEW  NIBBED  DESI6N 
^taUlizes  cite  piiimici! 


.Latest  in  a  long  line  of  transformer  core  advance* 

_  ments,  ribbed  design  gives  additional  stability  to  the 
inherent  high  level  of  Hipersil®  Core  performance, 
t  Because  this  improvement  adds  to  the  mechanical 
Strength  of  the  core,  it  minimizes  the  possibility  of 
springing  the  sections,  thus  keeps  the  matching  etched 
core  surfaces  in  intimate  contact.  This  assures  the  best 
in  a  low-reluctance,  low-loss  butt  joint.  Ribbed  cores 
have  the  same  sizes  and  tolerances  as  superseded 
non-ribbed  cores. 

You  can  cut  size,  weight  and  assembly  costs  in  all 
types  of  electrical  and  electronic  transformers  with 
Hipersil  Cores.  They  combine  highest  permeability 


with  lowest  losses  in  a  wide  range  of  sizes,  for  all 
frequencies  (I  through  12  mil  cores).  Greater  flux- 
carrying  capacity,  increased  mechanical  strength  help 
make  them  the  best  core  on  the  market.  For  specific 
information  on  how  to  apply  them  to  your  product, 
write  Westinghouse  Electric  Corporation,  P.  O.  Box 
868,  Pittsburgh  30,  Pennsylvania.  J.70629 


you  MN  6c  5URE...iy 


I^^HIPERSIL  CORES, 
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Power 


Supplies 


These  hermetically-sealed,  self-contained  power  supplies 
are  designed  to  transform  AC  to  high  voltage— low  cur¬ 
rent  DC  for  many  applications.  Our  exclusive  engineer¬ 
ing  techniques  and  oil-filled  construction  assure  smaller, 
lighter,  more  flexible  units. 


^ppliCUtlOnS!  radiation  counters 
photoflash  devices 
spectographic  analyzers 
projection  television  sets 


dust  and  electrostatic 
precipitators 

oscilloscopes 
display  tubes 


Send  us  your  requirements  and  we  will  recommend  the  best  Hi  Volt  Power  Supply. 


MANUrACTUBIIS 

Ciatmike  Capactioes 
PlaUirm  Capadiors 
Pomer  Suppltei 
Pulae  Formitig  Setmteks 


ondenner  m^roduets  €^o  m  p  a  n 


Division  of  Now  Hovon  Clock  li  Wotch  Co. 


*  mVolt  Power  Supplies  . . .  occupy  as  little  as  Vy  the  space;  weigh  as  little  as  20%  of  coaventiooal  supplies 
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Paper  Dielectric  Capacitors 

JAN-C-25  types 


CP-27,  28 


CP-53, 
54,  55 


CP-29 


t 


For  use  in  military  eleeironic  equijiinenl,  Malltiry  paper  dielectric 
capacitors  conform  to  (iharaeterislic  K  of  Specification  J.\N-C-25. 
The  following  ty|tes  are  included  in  the  Mallory  line. 

CP-25,  CP-26,  CP-27,  CP-28,  CP-29 
CP-53,  CP-54,  CP-55,  CP-67,  CP-69 
Into  these  military-type  capacitors  go  the  same  engineering  know¬ 
how  and  production  craftsmanshi{>  which  have  made  Mallory 
capacitors  the  standard  of  ipiality  in  imlustrial  and  electronic 
fields.  'I’hey  are  now  in  (]uantity  prtMluction  and  your  inquiry  will 
receive  prompt  attention. 

Look  to  Mallory  for  all  your  capacitor  needs  .  ,  .  whether  for  military 
or  civilian  application. 

Expect  more,. .  Get  more  from 


I  New  Folder  Describes 

j  JAN-C-62  Capacitor  Types 

I  In  addition  to  dielertrtc 

I  raparitors,  Mallorv  produces  a 

I  full  line  of  electrolytic  ra|»acitors 

I  conforming  to  \X  rile 

I  for  your  copy  of  our  new 

I  Technical  Kulletin.  It  is  an  ideal 

I  reference  for  everyone  who  uses 

I  or  ‘‘i^ecifie"  electrolytic  ca|iacitors. 

MaTlorY 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

EI*<trom«chcinical  — Rasiitors  •  Switches  •Television  Tuners  •  Vibrators 
Electrochemical— Copocitors  •  Rectifiers  *  Mercury  Dry  Batteries 
Metallureical— Contocts*SpecialMetalsandCeramics*Welding  Materials 
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CTRONICS 


DECEMBER.  1952 


CROSS 

TALK 

►MAD-MONEY  .  .  .  Best  estimate 
of  probable  national-security  ex¬ 
penditure  this  winter  and  next 
spring  looks  like  this: 

Annual  Rate 

4th  quarter,  1952  $54  billion 

1st  quarter,  1953  $55-|56  billion 

2nd  quarter,  1953  $56-$57  billion 

Assuming  that  perhaps  5  per¬ 
cent  of  the  total  expenditure  goes 
for  electronic  equipment,  it  is  ap¬ 
parent  that  no  great  change  in  the 
level  of  our  industry’s  business 
with  government  is  in  the  immedi- 
^ate  offing. 

Procurement  of  staple  items 
such  as  clothing,  small  arms  and 
trucks  is  well  along  and  may  de¬ 
cline.  Procurement  of  electronic 
items  is  not  so  far  along  and  may 
increase.  But  it  probably  will  not 
increase  sharply  because  the  mili¬ 
tary  continues  to  be  cautious 
about  stockpiling  items  so  readily 
rendered  ob.solete  by  important 
new  technical  advances. 

►  S.R.O.  .  .  .  Standing  room  only, 
and  very  little  of  that,  awaited 
latecomers  at  recent  National 
Electronic  Conference  sessions  on 
transistors  and  electronic  equip¬ 
ment  reliability,  indicating  con¬ 
tinued  interest  in  the  new  and  the 
needed.  Old-guard  subjects  that 
once  drew  crowds  in  the  multi¬ 
ring-circus  type  technical  meeting 
took  a  back  seat. 

The  Chicago  shindig  is  not  an 
isolated  example.  Last  March  at 
the  New  York  IRE  meeting  the 


transistor  session  had  to  be  re¬ 
peated  in  its  entirety  to  accommo¬ 
date  overflow  crowds,  and  in  this 
instance,  too,  meetings  devoted  at 
least  partially  to  equipment  relia¬ 
bility  were  well  attended. 

►TEAMWORK  ...  In  English  as 
well  as  in  American  movie  studios 
electronic  cameras  are  being 
teamed  experimentally  with  op¬ 
tical  cameras.  The  electronic 
camera  views  the  scene  to  be 
photographed  and  film  is  made  by 
aiming  a  conventional  camera  at 
the  display  screen  of  a  cathode- 
ray-tube  monitor. 

One  advantage  of  the  scheme 
is  the  ease  with  which  various 
cameras  on  a  set  can  be  elec¬ 
tronically  faded  together,  reduc¬ 
ing  the  need  for  film  splicing. 
Another  is  the  extreme  flexibility 
with  respect  to  sensitivity  and 
latitude  of  which  the  electronic 
camera  is  potentially  capable. 
Still  another  is  the  simplicity  with 
which  electronic  cameras  can  be 
remotely  controlled. 

Already  films  satisfactory  for 
television  broadcast  have  been 
made  by  the  process.  Further 
refinements,  particularly  with  re¬ 
spect  to  line  structure,  wilt  even¬ 
tually  produce  films  suitable  for 
conventional  projection  in  the¬ 
aters.  It  may  be  that  this  is  the 
first  long  stride  toward  elimina¬ 
tion  of  film  entirely.  Development 
of  suitable  tape-recording  systems 
would  be  the  next  step,  bringing 


all-electronic  movies,  with  all  that 
thi.s  implies  with  respect  to  distri¬ 
bution  as  well  as  production. 

►  TROUBLE  .  .  .  Causes  of  radar 
failure  were  recently  recorded 
aboard  a  cruising  American  naval 
vessel.  Arranged  in  order  of 
“down-time”  hours,  they  turned 
out  to  be  (1)  mechanical,  (2)  elec¬ 
trical  and  (.3)  “electronic.”  Few¬ 
est  failures,  in  other  words,  were 
cla.Hsified  as  electronic  in  the  nar¬ 
row  sense  of  the  word. 

Gears  never  intended  for  serv¬ 
ice  at  sea  gummed  up.  Motors 
unsuitable  for  this  type  of 
service  had  corroded.  Such  failures 
could  have  been  avoided  if  the 
manufacturer,  quite  .skilled  in 
electronic  circuitry,  had  been 
equally  experienced  mechanically 
and  electrically. 

It  is  becoming  more  and  more 
evident,  as  time  passes,  that  the 
mechanical  engineer  in  particular 
plays  a  very  important  part  indeed 
in  the  field  of  electronic  equipment 
design. 

►  ARITHMETIC  .  .  .  Each  edi¬ 
torial  page  of  Electronics  is  equal 
in  content  to  two  average  pages  of 
a  modern  technical  book.  This  issue 
contains  some  125  pages  of  such 
material,  or  the  equivalent  of  a  250- 
page  book.  This  you  get  for  about 
half  the  price  of  an  old-fa.shioned 
shave  and  haircut,  assuming  a  two- 
year  subscription.  We  think  it’s 
quite  a  buy. 
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Nary  vlf  trammitter  in  lim  Creek  Valley  will  deliver  1,000  Itw  to  catenary  antennae  impended  between  twin  3.000-it  peaks.  Open 

towers  (ioreqround)  will  carry  antenna-leed  bus 

98  December,  1952— ELECTRONICS 


-vanss,- 

Navy  VLF  Transmitter 


Stenttirian  voice  from  Jim  ('rcclv  will  reach  buhmarines  cruisin*:  helow  siirfare  ami  injure 
reliable  arctic  communications  despite  fretpient  mafnietic  storms.  Either  c-w  t»r  f«^k 
teleprinter  tiperation  is  available.  Dual  power  amplifiers  use  push-pull  .‘rfllil  tritules. 
Catenarv  antennas ‘are  susitemled  between  mountain  ueaks 


NE.vt  spri.ng  the  Navy  will  com¬ 
mission  the  world’s  most 
powerful  rad'o  transmitter.  De¬ 
veloping  more  than  1,000.000-watts 
in  the  very-low-frequency  band,  the 
transmitter  will  provide  both  c-w 
and  teleprinter  communications 
throuKhout  the  entire  Pacific  area. 
Followinpr  precedents  set  at  Haiku, 
Oahu,  T.  H.  and  Trinidad,  B.  W.  I., 
antenna  spans  will  be  suspended 
between  mountaintops  to  eliminate 
the  need  for  hi^h  towers.  These 
antenna  spans  or  catenaries  will 
vary  from  8,700  to  .5,640  feet  in 
length  and  from  the  midpoint  of 
each  span,  a  900-foot  downlead  will 
be  suspended. 

The  transmitter  site,  .Jim  Creek 
Valley,  near  Arlin)?ton,  Washinjr- 


ton.  is  a  natural  for  this  type  of 
antenna  system.  It  is  flanked  on 
the  north  by  3,200-ft  Wheeler 
Mountain  and  on  the  south  by 
:?,000-ft  Blue  Mountain.  The  valley 
door  averages  about  700  feet  above 
sea  level.  The  station  is  55  miles 
northnortheast  of  Seattle,  20  miles 
inland  from  PuKet  Sound. 

Transmitter 

The  1,000-kw  transmitter  is  con¬ 
tained  within  an  enclosure  80  ft 
wide  and  50  ft  deep.  The  trans¬ 
mitter  is  actually  a  dual  500-kw 
transmitter  arranfred  in  the  shape 
of  the  letter  U.  Between  the  wiiiKs 
of  the  U  are  the  operator’s  de.sk, 
control  console,  master  oscillator 
monitor  and  tone-keying  ecpiiii- 


ment.  On  each  side  are  the  main 
rectifiers  followed  by  the  exciters 
and  500-kw  power  amplifiers.  The 
base  of  the  U  contains  the  control 
panel  and  meters  for  the  switch 
Rear,  water  temperature  and  flow, 
l)ressure  pumps  and  other  auxil¬ 
iary  equipment. 

The  transmitter  tunes  from  14.5 
to  85  kc  and  has  been  desijrned 
around  the  RCA  type  5881  triode. 
Kach  of  the  two  power  amplifiers 
employs  three  588 1’s,  two  in  the 
push-pull  circuit  with  the  third 
available  as  a  spare.  The  tulies  are 
cylindrical,  with  disk  electrode  con¬ 
nections  and  are  about  10  inches  in 
diameter  and  20  inches  hi^rh.  The 
anode,  irrid  supports  and  cathode 
V)eam  former  are  water  cooled.  The 
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Mammoth  Tariomoter  of  Utiendraht  cable  U  tuning  element  oi  power-amplifier  tank 
circuit 


6-v()lt  filament  structure  of  thori- 
ated  tunjrsten  will  require  approxi¬ 
mately  13  kw  heatinK  power.  Each 
tube  will  require  about  1,200  to 
1,500  watts  frrid  drive  for  285  kw 
output  at  80  percent  plate  efficiency. 
Plate  voltaKe  is  11.5  kv.  The  four 
operatinjr  tubes  in  both  power  amp¬ 
lifiers  will  deliver  1,000  kw  to  the 
antenna  .system  exclusive  of  helix 
los.ses. 

The  transmitter  is  situated  on 
the  second  floor  of  the  transmitter 
building.  Power  transformers, 
switchgear,  pumps,  distilled-water 
tanks,  heat  exchangers,  shops  and 
telephone-cable  terminals  are  lo¬ 
cated  directly  below  on  the  ground 
floor.  Immediately  to  the  rear  of 
the  transmitter  and  machinery 
spaces  are  two  integral  helix 
houses,  each  75  feet  sciuare  and  60 
feet  high. 

Circuit  Details 


of  5  watts.  By  coaxial  cable  either  either  power  amplifier  may  be  con- 

of  two  such  o.scillators  may  excite  nected  to  either  half  of  the  antenna 

either  of  the  exciters  that  follow,  or  to  its  own  water-cooled  dummy 

Only  one  oscillator  is  in  use  at  a  load  for  test  purposes, 

given  time  on  a  single  frequency. 

The  block  diagram,  Fig.  1,  gives 
the  complete  tul)e  lineup. 

The  exciters  are  a  cascade  series 
of  R-C  coupled  amplifiers  terminat¬ 
ing  in  a  cathode  follower  driving  a 
pair  of  air-cooled  892R’s.  No  tun¬ 
ing  is  required  over  the  frequency 
range.  Inverse  feedback  from  the 
exciter  output  to  input  stabilizes 
exciter  gain  and  power  output  .so 
that  either  one  or  both  of  the  power 
amplifiers  may  l>e  driven  by  either 
of  the  exciters. 

The  power  amplifiers  are  push- 
pull  circuits,  with  mica  tank  capaci¬ 
tors,  litzendraht-cable  variometer 
tank  inductances  and  inductive  an- 
The  transmitter  l)egins  with  a  tenna  couplers.  Normally  the  left 

crystal  controlled  and  monitored  power  amplifier  will  drive  the  left 

o.scillator,  capable  of  on  off  keying  half  of  the  antenna  and  the  right 

or  frequency  shift  keying  :i25  cps.  side  is  similarly  connected.  Pro- 

The  o.scillator  output  is  in  the  order  vision  is  made  however,  so  that 


Antenna  System 

'  .\n  automatic  tuning  device  is  in¬ 
corporated  in  each  power  amplifier 
and  antenna  half  to  maintain  an¬ 
tenna  resonance.  The  device  re¬ 
ceives  samples  of  grid-drive  and 
antenna  current  in  each  half  of  the 
antenna  and  compares  the  phases 
of  the  sample  voltages.  Departure 
from  the  phase  relationships  at  an¬ 
tenna  resonance  will  cause  thyra- 
trons  to  conduct  so  as  to  control 
rotation  of  the  antenna-tuning  vari¬ 
ometers  in  a  direction  to  restore 
resonance. 

The  antenna,  as  shown  in  Fig.  2. 
consists  of  ten  catenary  spans  ar¬ 
ranged  in  a  zig-zag  plan  and  sus- 
I)ended  from  200-ft  support  towers 
erected  on  the  crests  of  the  twin 
mountain  ridges.  There  are  six 
support  towers  on  each  mountain 


WHY  NAVY  RADIO  CLINGS  TO  VLF 


Very-low-frequency  waves  behove  os  though  they  were  propagated  in  the 
space  between  two  concentric  reflecting  spherical  shells  representing  the 
earth  and  the  lower  edge  of  the  ionosphere'. 

Their  propagation  is  characterised  by  very  small  ground-wave  attenuation, 
particularly  at  the  lowest  frequencies,  very  slight  sky-wave  penetration  of  the 
ionosphere,  and  relatively  small  energy  absarption  in  the  ianosphere,  which  also 
decreases  with  frequency.  Losses  increase  during  magnetic  storms  but  the 
effect  of  these  storms  is  less  pronounced  as  frequency  is  decreased. 

With  its  1,000-kw  vlf  transmitter,  the  Navy  expects  to  radiate  a  strong 
signal  into  the  extreme  reaches  of  the  Pacific  Ocean  and  to  maintain  constant 
contact  with  ships  in  the  far  north,  despite  frequent  magnetic  storms  that  cause 
radio  blackouts  of  high-frequency  signals. 

Very-low-frequency  waves  also  penetrate  the  ground  and  sea  for  a  consid¬ 
erable  distance.  Patrolling  submarines,  including  those  of  the  atomic-powered 
variety,  will  never  need  break  surface  to  receive  their  orders  from  Big  Jim 


Transmitter  building  contolns  dual  SOO- 
kvr  rigs  and  auxUiary  equipment.  Struc¬ 
ture  is  copper  shielded  against  intense 
oloctromagnotic  iield 
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Elaborale  ground  tyitam  U  made  up  of  copper  conduclori.  Ground  wires  take  to  the  air  when  crossing  creek  as  shown  at  left.  Close- 
up  at  right  is  creek  diversion  wall  and  shows  one-inch  copper  conductors  hraxed  to  form  ground  screen 
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Enclosed  towers  on  north  slope  of  valley  contain  concrete  counterweight  and  pulley 
system  to  hold  antenna  system  in  tension  despite  varying  ambient  temperature.  Coun¬ 
terweights  are  attached  to  steel  tall  cables  that  connect  to  the  antenna  downlead 
through  large  porcelain  insulators 


ndKf-  All  catenary  span.s  are 
."tpaced  400  feet  apart  at  their  mid¬ 
points  except  the  fifth  and  sixth 
spans,  which  are  spaced  1,000  feet 
apart,  dividinjr  the  antenna  into 
east  and  west  halves. 

The  active  radiating  element  of 
each  span  is  made  of  1.01-in.  cable 
spun  from  37  strands  of  No. 

7  extra-hitfh-strenKth  copperweld 
wire.  The  radiators  are  connected 
to  the  support  towers  by  plough- 
steel  tail  cables.  Each  radiator  is  in¬ 
sulated  from  each  of  its  two  tail 
cables  by  eight  6-ft-long,  6-ln.  diam¬ 
eter  porcelain  insulators.  These 
are  arranged  in  two  series  groups 
of  four  parallel  clusters  each. 

A  downlead  of  0.92-in.  hollow 
copper  tubing  is  .suspended  from 
the  center  of  each  catenary  span. 
Each  downlead  terminates  in  two 
spans  that  go  to  towers  located  on 
opposite  slopes  of  the  valley.  The 
downleads  are  held  in  tension  by 
concrete  counterweight-and-pulley 
systems  located  within  the  enclosed 
towers  on  the  north  mountain  slope. 

Each  half  of  the  transmitter 
drives  five  antenna  spans  and  from 
each  helix  house,  antenna-feed 
bu.ses  run  up  and  down  the  south 
slope  of  the  valley  supported  on 
125-ft  bus  towers  and  connect  to 
the  downlead  through  feeder  spans. 
Distance  from  bus  tower  to  cate¬ 
nary  midpoint  ranges  between  l.OOO 
and  1,200  feet. 

Total  antenna  current  is  expected 


to  be  just  over  2,100  amperes.  An¬ 
tenna  insulator  voltatre  will  be  in 
the  order  of  240  kv. 

The  tapering  nature  of  the 
valley  causes  spans  to  vary  in 
length.  Of  the  ten  catenary  spans, 
the  longe.st  is  8,700  feet,  the  short¬ 
est  5,640  feet,  the  we.st  antenna  half 
averages  8,.500  feet,  the  east  half 
6,.500  feet.  The  antenna  is  de¬ 
signed  as  standing  rigging  to  with¬ 
stand  i-ineh  radial  ice  in  a  65-mile- 
per-hour  gale.  To  accommodate 
the  ice  and  wind  loadings  at  a 
proper  safety  factor,  sags  in  the 
catenary  spans  vary  from  405  feet 
for  the  shortest  span  to  1,063  feet  conductors  are  brazed  by  the  Cad- 
for  the  longest.  The  area  between  weld  process, 
the  twelve,  200-ft  support  towers 
encompasses  725  acres  of  which  435 
acres  are  covered  by  active  radiat¬ 
ing  elements  of  the  antenna. 

The  intense  electromagnetic  field 
around  the  transmitter  necessitates 
an  elaborate  grounding  system  for 
the  entire  .structure,  including  cop¬ 
per  shielding  and  a  ground  screen 
around  the  building.  The  photo¬ 
graph  shows  aerial  ground  wires 
crossing  the  creek  .southeast  of  the 
transmitter.  The  detail  photograph 
shows  the  ground  system  at  the 
creek  diversion  wall.  One-inch 
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FIG.  2  Antenna  lyitem  conilsts  ol  ten  catenary  epans  arranged  In  liq-iaq  lashion. 
Downlead  Irom  center  oi  each  catenary  terminate*  in  two  apans.  Antenna  ieed  bu* 
run*  along  aouth  aiope  oi  valley.  Tower*  on  north  alope  contain  counterweight* 
that  keep  antenna  ayatem  in  tension 


radio-station  reservation.  The 
substation  will  transform  incom¬ 
ing  high  voltage  to  4,160  volts,  3 
phase,  and  lower  voltages  for  trans¬ 
mitter  and  other  station  use.  A 
diesel-electric  plant  provides  an 
emergency  power  source. 

There  will  be  supporting  ma¬ 
chine,  electrical,  carpenter,  paint, 
sheet  metal  and  automotive  servic¬ 
ing  shops  and  store  houses,  as  well 
as  living  and  recreation  facilities 
for  a  46-man  staff. 


Supporting  Facilities 

Approximately  7,000  acres  have 
Ijeen  acquired  for  the  transmitter 
site.  Besides  the  antenna  field  and 
areas  for  shops  and  other  facilities, 
the  site  includes  the  watershed  of 
Jim  Creek  and  Twin  Lakes  to  sup¬ 
ply  water  for  cooling  and  fire-fight¬ 
ing  purposes. 

Prime  electric  power,  about  2,.500 
kw,  is  to  be  supplied  from  the  Bon¬ 
neville  Power  Administration  .sys¬ 
tem  over  a  12-mile,  110  kv  spur  line 
to  a  transformer  station  within  the 
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-Block  diagram  showi  tube  lineup  of  dual  S00*kw  tranimitters.  CrYStal-controlled  oscillator  excites  push  pull  drivers  through 
R-C  coupled  amplifier.  Grid  drive  to  5831  push-pull  finols  is  1.500  watts 
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Ultrasonic  Tinning 


Tiiming  aluminum  itrip  with  ultrotonic  tool 


Tinning  aluminum>ioil  ends  of  poper  capacitors 


The  light  metals  such  as 
aluminum  form  inert  surface 
oxides  that  cannot  be  removed  ex¬ 
cept  by  strong  reagents.  Aluminum 
oxidizes  very  rapidly  and  a  cleaned 
surface  reacts  with  oxygen  almost 
instantaneously  on  exposure  to  air 
under  normal  conditions.  It  is  thus 
necessary  that  any  method  devised 
for  surface  cleaning  should  insure 
that  wetting  by  the  solder  occurs 
at  the  same  time. 

Active  fluxes  such  as  dilute  hy¬ 
drofluoric  acid  may  be  used,  but  it 
is  impossible  to  completely  free  a 
joint  made  by  this  means  from 
acid  residue.  There  is  also  consid¬ 
erable  danger  of  after-corrosion 
due  to  included  flux. 

One  standard  procedure  is  to 
puddle  molten  solder  onto  the  sur¬ 
face  of  the  metal  to  be  tinned  and 
then  scratch-brush  the  metal  below 
the  molten  solder,  abrading  the 
oxide  from  the  surface.  .\s  solder 
covers  the  metal  it  cannot  reoxidize 
and  a  wetting  action  will  take  place. 

Scratch  brushing  can  never  com¬ 
pletely  remove  the  oxide  and  at  best 
it  cannot  provide  anything  more 
than  a  series  of  keys  through  the 
oxide  layer,  on  which  will  float  a 
film  of  solder.  Unless  the  surface 
is  reasonably  flat  and  uniform  it  is 
very  difficult  to  use  a  scratch  brush. 
Despite  the.se  limitations,  there  are 
some  applications  where  it  can  be 
u.sed  successfully.  The  jointing  of 
cable  sheaths  has  been  carried  out 
by  this  means  for  some  time.’ 


When  a  liquid  is  subjected  to 
rapidly  oscillating  pressure  of  in¬ 
creasing  amplitude,  vapor-filled  cav¬ 
ities  within  the  liquid  will  expand 
and  contract  until  a  point  is  reached 
where  a  violent  collapse  will  occur, 
producing  extremely  high  localized 
pressures.  If  the  implosion  takes 
place  adjacent  to  a  surface  im¬ 
mersed  in  the  liquid,  small  particles 
will  be  eroded  away. 

Cavitation  Abrasion 

The  passage  of  a  high-intensity 
sound  wave  through  a  liquid  is  ac¬ 
companied  by  cavitation.  In  prac¬ 
tice,  ultrasonic  frequencies  are  used. 
Recent  research  work  has  shown 
that  cavitation  intensities  increase 
at  the  lower-frequency  end  of  the 
ultrasonic  spectrum.’  As  the  fre- 
<iuency  is  increased,  the  sudden 
collapse  of  the  bubble  is  changed 
into  a  more  gradual  oscillation.  The 
choice  of  frequency  is  also  governed 
by  the  nuisance  value  of  the  .sound 
wave;  20  kc  is  inaudible  to  most 
humans  but  will  induce  active  cavi¬ 
tation.  It  has  been  known  for  some 
time  that  this  effect  can  be  apiilied 
to  the  tinning  of  metals.*  The  sold¬ 
ering  action  with  an  ultrasonically 
vibrated  iron  is  shown  in  Fig.  1. 
The  displacement  of  oxide  by  solder, 
leaving  the  oxide  and  other  foreign 
matter  on  the  surface  of  the  .solidi¬ 
fied  solder,  is  peculiar  to  aluminum 
and  its  alloys. 

German  reports  as  early  as  19.‘56 
mention  the  application  of  ultra- 


.sonics  to  the  tinning  of  light  metals 
such  as  aluminum.  Since  this  date 
a  number  of  papers  have  been  pub¬ 
lished  covering  ultrasonic  equip¬ 
ment  designed  specifically  for  this 
purpo.se.*” 

The  choice  of  suitable  transduc¬ 
ers  for  the  sugge.sted  frequency 
range  is  limited.  Magnetostriction 
units  provide  convenient  sources  of 
power  and  enable  robust  as.semblies 
to  be  built  suitable  for  most  indus¬ 
trial  applications.  The  magneto¬ 
striction  effect  is  too  well  known  to 
need  description  but  in  this  particu¬ 
lar  application  the  choice  of  mate¬ 
rials  merits  some  thought. 

Ultrasonic  Soldering  Iron 

Nickel  has  been  generally  used 
for  magnetostriction  transducers, 
but  suffers  from  some  di.sadvan- 
tages  when  applied  to  soft  soldering. 
Probably  the  most  important  factor 
is  that  the  Curie  point  is  low  and  as 
the  temperature  of  operation  ap¬ 
proaches  this  critical  value,  the 
magnetostriction  effect  will  de¬ 
crease.  Nickel  also  has  a  low  resist¬ 
ance  to  mechanical  fatigue  and  the 
design  of  high-output  transducers 
for  operation  over  long  periods 
presents  many  problems. 

Cobalt-iron  alloys  have  a  high 
resistance  to  fatigue  and  a  Curie 
point  in  the  region  of  900  C.  The 
change  in  length  on  carefully  heat- 
treated  .samples  is  nearly  as  great 
as  nickel  and  the  over-all  efficiency 
of  energy  conversion  is  high. 
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Techniques  for  Aluminum 

Lltrasoiiic  ilrivers?  on  soldering  irons  and  soliler  j»ots  produce  cavitation  action  that  re¬ 
moves  oxide  film  from  aluminum,  giving  simultaneous  cleaning  and  tinning  without 
flux.  Oscillator  system  is  self-driven  at  natural  resonant  fre(|uency  of  load  through  use 
ol  pickup  coil  on  magnetostriction  driver,  eliminating  need  for  tuning 

By  ALAN  E.  CRAWFORD 

Equipnirnt  DiriHion 
MuUnnl  iJtl., 

I.umfon,  t'nt/himl 


The  ultrasonic  soldering  iron  to 
be  described  utilizes  a  longitudi¬ 
nally  excited  magnetostriction  ele¬ 
ment  operated  at  a  half-wavelength 
resonance.  This  means  that  there 
is  a  node  of  vibration  at  the  phys¬ 
ical  center  and  an  antinode  at 
either  end.  This  allows  a  center 
mounting  to  be  used  without  im¬ 
posing  mechanical  damping.  The 
tran.sducer  is  made  up  of  a  pack 
of  cobalt  alloy  laminations  in¬ 
sulated  from  each  other  in  trans¬ 
former  style.  This  type  of  con¬ 
struction  is  superior  to  the  more 
conventional  nickel  tubes  as  eddy- 
current  losses  are  kept  to  a  mini¬ 
mum.  Xo  physical  fatigue  has  been 
noted,  mainly  due  to  the  avoidance 
of  highly  stressed  parts  of  the 
structure. 


A  soldering  iron  bit  is  attached 
to  one  end  of  the  transducer.  The 
dimension  from  the  tip  of  the  bit 
to  the  tran.sducer  provides  a  half¬ 
wavelength  coupling  bar.  Hard 
soldering  is  employed  for  jointing. 
The  bit  is  positioned  by  a  metal 
diaphragm  at  the  nodal  point  of  the 
coupling  bar.  Excitation  of  the 
tran.sducer  is  produced  by  a  high- 
impedance  coil  wound  on  one  limb 
of  the  U-shaped  element,  the  mag¬ 
netic  circuit  being  completed  by  a 
magnetic  alloy  block. 

In  earlier  models,  the  transducer 
was  driven  from  a  power  amplifier 
fed  by  a  local  oscillator.  This 
method  has  many  drawbacks,  the 
most  outstanding  being  the  neces¬ 
sity  for  continuous  readjustment 
of  the  o.scillator  fref|uency.  Acou.s- 


tic  output  from  a  transducer  is  a 
maximum  when  the  system  is  run 
at  its  natural  re.sonant  frequency. 
When  used  for  soldering,  the  trans¬ 
ducer  will  be  subjected  to  wide 
extremes  of  temperature  and  ex¬ 
ternal  loading,  causing  a  consider¬ 
able  variation  of  the  fundamental 
frequency. 

system  was  therefore  developed 
to  make  the  unit  self-driving.  This 
was  done  by  positioning  a  small 
variable-reluctance  pickup,  pro¬ 
vided  with  permanent-magnet  po¬ 
larization,  at  the  rear  end  of  the 
transducer  as  in  Fig.  2.  The  face 
of  one  limb  completes  the  magnetic 
circuit  of  the  pickup  pole  piece  and 
the  gap  is  adjusted  accurately. 
Changes  in  the  dimension  of  this 
gap  produced  by  shortening  of  the 


laminated  magnetostriction 
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FIG.  2 — Conttniclion  oi  ma^netoilriction  driver  lor  eoldcrinq  iron 
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FIG.  3 — Seli.driTmq  oscillator  circuit  and  push-pull  power  ampliiier  lor  ultrasonic 
tools 


tran.sducer  under  maKnetostriction 
influence  will  produce  an  induced 
voltage  in  the  pickup  coil.  This 
voltage  is  applied  to  the  driver 
stage  of  a  class-C  amplifier  whose 
parallel-pentode  output  supplies  the 
high-impedance  transducer-energiz¬ 
ing  coil,  as  shown  in  Fig.  3. 

Generator  Circuit 

The  reactive  comitonent  of  the 
transducer  load  is  tuned  out  by  C,. 
Matching  of  the  load  impedance  to 
the  output  can  then  be  effected  by- 
adjustment  of  the  number  of  turns 
of  wire  on  the  transducer  drive 
coil.  This  coil  consists  of  600  turns 
of  No.  33  SWG  copper  wire,  layer- 
wound  on  an  insulated  bobbin. 

In  such  a  system,  stable  running 
conditions  might  be  reached  at 
fractions  or  multiples  of  the  natural 
resonant  frequency.  The  pickup  is 
therefore  tuned  by  C.  to  the  natural 
fre<iuency  of  the  transducer  as¬ 
sembly.  The  induced  voltage  will 
decrea.se  at  any  frequency  outside 
this,  and  thus  decrease  power  sup¬ 
plied  to  the  driving  coil.  '■ 

In  any  resonant  circuit  of  this 
type,  noi.se  composed  of  many  dif¬ 
fering  frequencies  will  be  present 
on  initially  energizing  the  circuit. 
The  component  of  the  noise  which 
has  the  mechanical  resonance  fre¬ 
quency  of  the  transducer  will  be 
fed  back  through  the  amplifier  in 
phase  to  build  up  a  larger  swing. 
Other  component  frequencies  will 
not  be  suitably  phased  to  be  re¬ 
inforced  and  will  therefore  not 
increase  in  amplitude.  The  trans¬ 
ducer  will  thus  drop  into  its  natural 
resonant  frequency. 

The  magnetostriction  element  is 


contained  in  a  light-weight  pistol- 
grip  assembly.  The  soldering  bit  is 
electrically  heated  by  a  low-voltage 
resistance  winding,  and  power  for 
the  driver  coil  is  controlled  by- 
means  of  a  trigger  switch.  Cooling 
fins  are  fitted  to  the  coupling  bar  to 
prevent  overheating  by  the  heat 
conducted  from  the  bit. 

In  a  modification  of  this  system, 
the  solder  bit  has  been  replaced  by 
an  electrically-  heated  bath  contain¬ 
ing  the  solder.  This  type  of 
tinning  bath  can  be  operated  from 
the  same  power  unit  u.sed  for  the 
iron.' 

Soft  Solders  for  Aluminum 

Most  normal  soft  solders  will  w-et 
aluminum  and  its  alloys,  but  the 
choice  of  solder  depends  on  other 
factors.  Most  soft  solders  possess 
electrochemical  potentials  differing 
widely-  from  tho.se  of  aluminum. 
In  the  presence  of  moisture,  elec- 
troly-tic  action  can  cause  rapid  cor¬ 
rosion  of  the  solder  or  the  base 
metal. 

It  is  generally-  recommended  that 
an  electrochemical  potential  differ¬ 


ence  of  not  more  than  0.2.'i  volt 
should  be  allowed  between  dissimi¬ 
lar  metals  in  joints  exposed  to  out¬ 
door  conditions.  This  can  be 
achieved  by  the  use  of  tin-zinc 
solders.  A  large  measure  of  protec¬ 
tion  can  be  obtained  by  painting  or 
protecting  the  exposed  surfaces  of 
joints  from  moisture.  An  80-20 
tin-zinc  ratio  has  suitable  corrosion 
resistance  properties  and  high  ten¬ 
sile  strength. 

Applications 

•■Mthough  aluminum  has  a  higher 
specific  resistance  than  copper  and 
thus  greater  volume  for  equivalent 
characteristics,  there  is  a  saving  of 
30  percent  in  weight  and  at  least  50 
percent  in  cost.  The  saving  in 
weight  is  of  major  importance  in 
the  aircraft  industry. 

One  of  the  main  obstacles  in  the 
past  to  wider  u.se  of  aluminum  has 
been  its  inability  to  be  easily  sol¬ 
dered  for  electrical  connections.  Re¬ 
sults  with  simple  clamped  joints 
were  generally  un.satisfactory,  due 
mainly-  to  the  entrapped  oxide  layer 
and  the  plastic  characteristics  of 
the  metal  under  pressure.  Now-, 
however,  a  stranded  aluminum 
cable  can  be  fitted  with  an  alumi¬ 
num  lug.  The  cable  and  lug  are 
initially-  dip-tinned  in  an  ultrasonic 
solder  bath.  The  lug  is  then  fitted 
and  reheating  completes  the  joint. 

Once  a  wetting  of  the  metal  has 
been  achieved  and  the  alloy  lay-er 
built  up,  soldering  can  be  carried 
out  by  conventional  means  for  sub¬ 
sequent  operations.  Unle.ss  the 
alloy-  lay-er  is  completely-  removed 
by-  mechanical  means,  the  joint  can 
I)e  made  or  broken  many  times 
without  deterioration  of  joint 
strength. 


FIG.  4 — Proposed  plant  layout  lor  continuous  tinninq  oi  aluminum  wire,  usinq 
ultrasonic  transducer  under  molten  solder  bath 
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When  using  tin-zinc  solder  with 
aluminum  and  its  alloys,  shear 
strengths  of  lap  joints  are  between 
one  and  three  tons  per  square  inch 
of  jointed  area.  This  is  somewhat 
better  than  can  be  achieved  with 
conventional  soldering  on  copper. 

Although  soft  soldering  cannot 
compare  with  welding  for  ultimate 
strength,  there  are  many  structures 
that  can  be  fabricated  by  soft 
soldering.  Antennas  for  uhf  tele¬ 
vision  and  for  radar  can  be  built  up 
of  aluminum;  by  using  ultrasonic 
soldering  the  structure  can  be  elec¬ 
trically  bonded  to  insure  low  con¬ 
tact  resistance  at  high  frequencies, 
and  the  assembly  can  be  easily 
erected  or  repaired  when  necessary. 


tinned  lid  can  then  l)e  soldered  in 
position  after  the  components  have 
been  inserted  and  potting  compound 
has  been  poured  in. 

In  the  manufacture  of  loudspeak¬ 
ers,  the  aluminum  leads  of  the  voice 
coil  are  pretinned  in  a  small  ulti'a- 
sonic  solder  bath.  A  soft-.soldered 
joint  can  then  be  made  which  in  all 
respects  is  similar  to  that  obtained 
with  copper  wire. 

Light  alloy  castings  having 
flaws  or  blow  holes  that  would  mar 
the  finished  appearance  can  be 
salvaged  with  an  ultrasonic  iron. 
The  casting  is  preheated  and  solder 
is  puddled  into  the  hole.  The  tip 


a  propo.sed  layout  for  such  a 
process.  The  magnetostriction 
tran.sducer  is  positioned  at  the  bot¬ 
tom  of  a  conventional  solder  trough. 
The  wire  is  preheated  by  previous 
passage  through  the  molten  solder. 
After  tinning,  it  is  pa.s.sed  through 
a  die  to  con.solidate  the  layer  and 
remove  excess  solder.  The  thick- 
ne.ss  of  tin  depends  largely  on  the 
velocity  of  the  wire  but  owing  to 
the  cold  diffusion  rate  of  aluminum 
in  tin,  it  is  necessary  to  have  a  con¬ 
siderably  thicker  layer  than  normal 
tinned  copper  wire. 

The  advantages  in  the  use  of 
tinned  aluminum  wire  are  numer- 


P'or  aluminum  chassis,  connec¬ 
tions  are  usually  made  by  riveted 
or  .screwed  connector  tags.  These 
are  not  .satisfactory  over  a  period 
of  time  due  to  the  cold  flow  of 
most  light  alloys  under  pressure. 
The  increase  in  joint  resi.stance  is 
very  marked  when  high-frequency 
circuits  are  used.  By  soldering  the 
connecting  tag  to  an  initially 
tinned  area  on  the  chassis,  a  sound 
mechanical  joint  with  constant  elec¬ 
trical  properties  can  be  achieved. 
Disorganization  of  an  assembly  line 
due  to  changeover  of  soldering  irons 
can  be  avoided  by  pretinning  the 
chassis  at  the  required  points  be¬ 
fore  it  goes  on  the  production  line. 

Where  extreme  structural 
strength  is  not  required,  an  alumi¬ 
num  chassis  can  be  soft-soldered  at 
the  corners  with  an  ultrasonic  iron. 

.  Even  brackets  and  components  can 
be  fastened  the  same  way. 

Aluminum-foil  paper  capacitors 
have  in  the  past  used  a  pressure 
joint  between  the  end  of  the  foil 
and  the  connecting  lead.  This  is 
satisfactory  for  many  applications, 
but  for  stringent  mechanical  condi¬ 
tions  there  is  a  tendency  for  poor 
electrical  connections  to  develop. 
With  an  ultrasonic  soldering  iron 
or  V)ath  the  ends  of  the  foil  can  be 
conmletely  tinned,  permitting  a 
positive  soldered  connection  which 
can  l)e  carried  out  on  a  production 
basis  by  means  of  a  conve.vor." 

For  hermetic  sealing  of  alumi¬ 
num  cans,  the  can  is  tinned  to  the 
required  depth  by  dipping  into  an 
ultrasonic  solder  bath.  A  pre- 


Production-IlD*  Mtup  tor  tinning  aluminum  Tolc*-coil  leada  ior  loudapaakars  with 
ultraaonic  tinning  bath.  Soldar  pot  ia  at  top.  roplacing  po'ntad  tip  oi  aoldering  iron. 
Ultraaonic  ganarator  (about  20  kc)  la  in  cabinat  at  lait 


of  the  iron  is  inserted  and  tinning 
of  the  inside  hole  results.  The 
solder  can  then  be  built  up  to  con¬ 
form  with  the  contours  of  the  cast¬ 
ing.* 

The  u.se  of  flux  ia  sometimes  a 
disadvantage  when  normally  solder- 
able  metals  such  as  bra.ss  and  cop¬ 
per  retjuire  tinning.  As  one  ex¬ 
ample,  telephone  relay  contact  tags 
must  be  tinned  under  very  clean 
conditions.  If  flux  ia  used,  insula¬ 
tors  and  adjacent  parts  must  be 
cleaned  after  tinning.  Ultra.sonic 
tinning  is  effective  here.  The  ultra¬ 
sonic  solder  bath  can  be  used  with 
little  alteration  to  existing  produc¬ 
tion  techniques. 

Work  is  at  present  proceeding  on 
a  plant  for  the  continuous  tinning 
of  aluminum  wire.  Figure  4  shows 


ous.  There  is  a  considerable  .sav¬ 
ing  in  cost  over  copper.  Stranded 
cables  can  be  made  up  and  handled 
as  normal  copper  cables,  and 
soldered  to  lugs  without  initial 
tinning.  The  saving  in  weight  in 
large  components  such  as  trans¬ 
formers  and  chokes  is  also  consider¬ 
able. 
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Community  Antennas 


Arrays  of  hiqh-qain  receivinq  antennas  mounted  on  hlqh  towers  pick  up  teleTision  siqnals  from  distont  stations.  A  separate  antenna  is 
used  for  each  television  channel.  Siqnals  received  combined  and  sent  down  the  tower  cable  to  amplifiers  that  are  installed 

at  the  base  of  the  tower 


CHANNEL  10 (PHILA) 


FIG.  1 — Master  antenna  and  tower  amplifiers  constitute  the  heart  of  community  tv 
system 


By  JOHN  M.  CARROLL 


HlGHH'.AlN  vhf  tv  receiviiiK  an¬ 
tennas  are  becoming  familiar 
landmarks  in  television  fringe  areas 
where  master  community  antenna 
systems  are  bringing  satisfactory 
pictures  to  their  subscribers. 

Nearly  150  systems  now  operat¬ 
ing  or  in  some  phase  of  planning  or 
con.struction  will  ultimately  serve 
over  1,000,000  viewers.  The  out¬ 
look  is  bright  for  even  greater 
expansion.  The  present  FCC  tv 
channel  allocation  plan,  when  fully 
implemented,  will  leave  more  than 
2no  communities  without  television 
service,  either  vhf  or  uhf.  ilany 
set  owners  in  communities  .served 
by  only  one  local  station  will  also 
welcome  a  community  master  an¬ 
tenna  system  capable  of  pulling  in 
signals  from  network  stations. 

Community  tv  was  born  in  the 
mountainous  regions  of  Pennsyl¬ 
vania'  and  today  more  than  a  third 
of  all  .systems  serve  the  Key.stone 
State’s  teacup-like  communities. 
Mountain-ringed  Pottsville,  75  air 
miles  from  Philadelphia,  is  served 
by  the  largest  community  tv  system. 
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FIG.  2 — Distribution  translormors  toed 
Incoming  signals  from  antennas  to  sepa¬ 
rate  channel  amplifiers 


FIG.  3 — Input  amplifiers,  one  for  each 
channel  (right),  and  output  amplifiers 
(left)  boost  signal  for  transmission 


FIG.  4— The  ogc  circuits,  top.  compen¬ 
sate  for  signal  fluctuations.  Coneerters. 
bottom,  change  signals  to  low  band 


Bring  TV  to  Fringe  Areas 


Systems  iisiinj'  inas^ter  hi^h-jiain  antennas  and  amplifiers  may  {larner  l.OOO.OOO  new  viewers. 
Instailatiuns  in  use  now  total  1.^0  and  are  multiplying  rapidly.  Outlook  is  bright  for 
eontimied  expansion  even  when  FCC  tv  alloeation  plan  is  eompletely  implemented 


Transvideo,  with  1,500  subscribers 
in  Pottsville  and  150  in  nearby  Min- 
ersville.  Transvideo’s  system  shows 
how  master-antenna  operators 
tackle  the  problems  of  community 
tv:  sijrnal  capture,  amplification, 
transmission  and  distribution. 

Signal  Capture 

SinKle-channel,  twin-bay,  10-ele¬ 
ment  Yajri  antennas  are  mounted 
on  the  bridjje  between  150-ft  twin 
towers  erected  on  the  summit  of 
1,600-ft  Sharp  Mountain.  Here 
useful  signals  can  be  received  from 
Philadelphia’s  channels  S,  6  and  10, 
Lancaster’s  (Pa.)  channel  4  and 
New  York’s  channel  11.  At  present, 
only  the  Philadelphia  channels  are 
normally  distributed  to  subscribers. 

The  block  diagram,  Fifr.  1,  shows 
the  tower  amplification  system  u.sed 
at  Pottsville.  Incoming  signals 
from  the  sintrle-channel  antennas 
are  amplified  by  preamplifiers  lo¬ 
cated  hiKh  on  the  tower.  Signals 
from  odd  and  even  channels,  respec¬ 
tively,  are  combined  and  brought 
down  the  tower  by  two  coaxial 


cables.  Mixing  is  accomplished  in 
distribution  transformers. 

At  the  foot  of  the  tower,  the  sig¬ 
nals  on  the  odd  and  even  signal 
cables  are  separated  and  applied  to 
appropriate  tuned-channel  ampli¬ 
fiers.  Another  pair  of  distribution 
transformers  is  u.sed  to  divide  the 
signal  (Fig.  2). 

Input  amplifiers  for  channels  .I, 
6  and  10  are  shown  at  the  right  in 
Fig.  3.  Experimentally,  an  addi¬ 
tional  input  amplifier  is  provided 
for  channel  4,  Lanca.ster. 

Portions  of  the  amplified  output 
from  the  channel-3  and  channel-6 
amplifiers  are  fed  back  through 
control  circuits  to  supply  age  volt¬ 
age  to  comi)ensate  for  signal 
strength  fluctuations  at  the  antenna. 
Two  control-voltage  sources  are  lo¬ 
cated  on  the  top  chassis.  Fig.  4. 

High-Band  Reception 

Only  three  low-band  channels  are 
distributed  in  systems  like  the  one 
in  Pottsville.  Either  channels  2,  4 
and  5  or  channels  2,  4  and  6  may  be 
di.stributed.  Low-band  channels 


are  .selected  because  transmission¬ 
line  los.ses  increa.se  sharply  with 
frequency.  The  particular  channel 
combinations  are  chosen  to  provide 
a  guard  band  between  adjacent 
channels  to  prevent  interchannel 
crosstalk. 

Channel  10  must  be  converted  to 
channel  4  for  distribution.  A  3-tube 
converter  is  used.  After  conversion, 
the  signal  is  applied  to  a  channel-4 
input  amplifier,  part  of  whose  out¬ 
put  is  utilized  for  age. 

Channel  3  must  be  converted  to 
channel  2  before  being  di.stributed. 
This  conversion  cannot  be  accom¬ 
plished  directly.  Double  conversion 
is  performed,  taking  the  signal  first 
from  channel  3  to  channel  12  and 
then  from  channel  12  to  channel  2. 
The  three  converters  are  Ux-ated  on 
the  bottom  chassis.  Fig.  4.  along 
with  the  channel-4  (ex-channel-10) 
input  amplifier. 

The  signals  are  finally  applied  to 
the  output  amplifiers  shown  at  the 
left  of  Fig.  3.  These  amplifiers 
have  no  age  circuit  but  are  other¬ 
wise  identical  with  the  input  ampli- 
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FIG.  $— Main  trunk  cable  carries  signal 
from  tower  amplifier  to  town  at  foot  of 
mountain.  Cable  Is  carried  on  utility 
poles 


FIG.  6 — Line  amplifier,  left,  maintains 
signal  level  on  trunk  while  distribution 
unit,  right,  feeds  several  subtrunks  or 
feeders 


FIG.  7 — Subscribers'  lead-ins  tap  oft 
feeder  line  using  isolating  impedances. 
Lead-ins  are  commonly  RG-S9  U  coaxial 
cable 


fiers.  After  amplificatiun,  the  sig¬ 
nals  are  supplied  to  another  distri¬ 
bution  transformer  and  sent  down 
Sharp  Mountain  on  an  RG-ll/U 
transmission  line.  Figure  5  .shows 
the  tran.smission  line  carried  on  the 
same  utility  poles  that  bring  power 
lines  to  the  receiving  site. 

Line  amplifiers  are  installed  at 
regular  intervals  along  trunk  lines. 
The  line  amplifier  consists  of  an 


input  and  an  output  amplifier  for  shown  at  the  left  in  figure  6. 
each  of  the  three  channels.  The  The  box  at  the  right  contains 
amplifier  chassis  are  the  same  as  a  voltage-regulating  transformer, 
those  used  in  the  tower  amplifier,  safety  switches  and  an  eight-way 
However,  age  is  not  invariably  ap-  distribution  transformer  that  pro- 
plied  to  the  input  amplifier  as  is  vides  feeder  lines  for  neighborhood 
the  case  of  tower  amplifiers  but  only  signal  distribution, 
where  necessary  to  equalize  the  dif-  Figure  7  shows  five  lead-ins  to 
ferent  attenuation  of  signals  differ-  subscribers’  homes  tapped  off  a 
ing  in  frequency.  The  line  ampli-  neighborhood  feeder  line.  For 
fiers  are  contained  in  the  box  economy,  home  lead-ins  are  com¬ 
monly  RG-.59  U  coaxial  cable.  An 
isolating  impedance  is  inserted  at 
each  tap-off.  Depending  upon  the 
antenna  .system  in  use,  this  imped¬ 
ance  may  be  either  capacitive  or  re¬ 
sistive.  In  either  case,  the  imped¬ 
ance  decreases  in  value  as  the  end 
of  the  feeder  is  approached,  equal¬ 
izing  signal  power  supplied  to  the 
subscribers  on  the  feeder. 

In  some  systems,  an  impedance- 
matching  device  is  used  at  the  sub- 
■scriber’s  set  to  match  the  75-ohm 
line  impedance  with  the  SOO-ohm 
set  impedance  for  optimum  power 
transfer  to  the  set  and  minimum 
radiation  from  the  lead-in. 

Antenna  Array 

All-important  in  design  of  a  com¬ 
munity  antenna  sy.stem  is  location 
of  the  antenna  site.  In  general,  the 
best  way  to  select  the  site  is  to  .set 
up  a  TV  receiver  at  each  proposed 
location  and  select  the  site  at  which 
the  best  picture  is  received.  Tests 
should  be  long  enough  to  average 
out  propagation  anomalies. 

Receiving  antennas  commonly 
used  in  community  tv  include  10- 
element  Yagis,  five-element  Yagis, 


Table  I — Characteristics  of  Amplifiers  Used  in  Community  Master 
Television  Antenna  Systems 


SiiiKlr  Channel 
Maker  and  Ty|M-  nr  Broad  Band 

Bloinler-Tongne  I.at>s. 

Mixer  Amplifier . . .  Single  Channel 

Commercial  .Antensifier ....  Broad  Band 
Jerrold  Kleetronies 

Preamplifier  Single  Channel 

Beamplilier .  “  “ 

Philco  Corp. 

Preamplifier  ('Hi  &  Ix)  Band)  “  “ 

Mixer  Amp  (Hi  Band) .  “  “ 

Mixer  Amp  (Ix)  Band) .  "  “ 

Line  Amp  (Hi  Band  l .  “  “ 

Ijne  .Amp  (Ix)  Band ' .  “  “ 

RCA 

Tower  Amplifier  “  “ 

Input  Strips  (Ch  7-13)  ' 

Input  Strips  (Ch  2-6) 

Output  Strips  (Ch  2-6  onl>) 

Line  Amplifier  (2  Strips) ...  “  “ 

Spencer-Kenneily  Ixihs. 

Chain  .Amplifier .  Bmad  Band 

Technical  Appliance  Corp. 

Power  Amplifier  . . .  Single  Channel 

\  oltage  Amplifier .  “  “ 

Transvision  Inc. 

High  Channel  .Amp .  “  “ 

Ix)w  Channel  .Amp .  “  “ 

National  .Antenna  Corp. 

High  Channel  Amp .  “  “ 

I.OW  Channel  .Amp .  “  “ 


cas<-ode  6AK: 

I  6AK.-> 
.'>-6.AK.'> 


1  6B()7,  1-6CB6,  1  6AK3 
1-6B07.  V-6AK.') 

1- 6BQT,  1-6CB6.  1  6.AK3 
•3-6AK5 

2- 6CB6,  l-6\K.-i 


.3-6AK.3,  1-6AN.-1 
3-6AK.-> 

3-6AK.> 

3-6.AK.3  each'strip 


12-6AK: 


3-6AK.'i,  l  -6Jf 
3-6AK.'j 


.3-6AK3,  1-6AN: 
t-6.AK.'.,  1-6A\: 


V-6AK.'..  1-6AN: 
3-6  A  K. 3.  1-6AN; 


December,  1952  —  ELECTRONICS 


'*5 


il 


either  twin  or  single  fed,  and  rhoni- 
bics.  Antennas  are  often  paralleled 
in  bays.  Systems  may  then  include 
several  bays  for  each  channel. 

In  some  installations,  wave  traps 
are  inserted  at  the  antenna.  These 
are  of  the  bridged-T  type  designed 
for  maximum  Q  and  are  u.sed  to 
eliminate  interference  such  as 
arises  from  harmonics  of  f-m  sta¬ 
tions,  amateur  stations  or  from  ad¬ 
jacent-channel  tv  stations.  The 
filters  are  designed  with  a  bandpass 
characteristic  60  db  down  at  the 
undesired  fretjuency  and  less  than 
1  db  down  at  the  desired  fretjuency. 

Community  systems  in  flat  coun¬ 
try  like  Indiana  and  Texas  often  use 
towers  up  to  500  feet  high  to  pull  in 
signals  from  distant  stations.  In 
mountainous  regions,  where  a  na¬ 
tural  barrier  rather  than  distance 
inhibits  tv  reception,  towers  100  to 
200  feet  high  are  erected,  usually 
on  a  nearby  mountain  summit. 
Twin  towers  with  the  antenna 
array  mounted  on  a  connecting 
bridge  are  gaining  increasing  favor. 

Tower  Amplifiers 

The  first  amplification  stage  of  a 
community  system  establishes  the 
sy.stem  signal-to-noise-ratio  and 
subsequent  amplification  can  never 
improve  upon  the  signal  received  at 
the  foot  of  the  tower. 

Preamplifiers  having  one  or  more 
stages  an;  often  located  high  on  the 
tower.  An  alternative  scheme  is  to 
use  low-loss,  radiation-proof  coaxial 
cable  from  the  antenna  and  to 
locate  the  preamplifier  at  the  base 
of  the  tower. 

Automatic  gain  control  is  first  in¬ 
troduced  in  the  tower  amplifier.  A 
portion  of  the  amplified  output  is 
fed  back  to  the  input  amplifier  grids 
through  an  amplifier  and  diode  com¬ 
bination.  A  good  age  system  .should 
compen.sate  for  gain  increases  up  to 
80  db.  1 

Three  types  of  amplification  are 
used  in  community  tv.  The  broad¬ 
band  system  uses  amplifiers  having 
a  bandwidth  from  40  to  225  me. 
The  single-channel  system  uses  a 
separate  amplifier  tuned  to  each 
channel  received  at  the  antenna. 
This  may  include  any  vhf  channel 
from  2  to  13.  The  single-channel 
converter  system  provides  three 
channels  which  may  be  either  chan¬ 
nels  2,  4  and  5  or  2,  4  and  6. 


Representative  of  broad-band  The  second  stage  is  identical  with 
systems  is  the  Spencer-Kennedy  the  first  except  that  the  output  of 
amplifier  shown  in  Fig.  8A.  The  the  plate  delay  line  is  matched  to 
amplifier  consists  of  two  stages  the  external  load.  The  amplifier 
each  having  six  6AK5’s  with  their  has  a  nominal  gain  of  21  db  and  a 
grids  connected  at  etjual  time  inter-  response  characteristic  flat  within 
vals  along  an  artificial  delay  line  plus  or  minus  1.5  db  over  its  pass- 
and  plates  connected  at  correspond-  band. 

ing  intervals  along  another  line.  A  typical  broad-band  response 
The  lines  consist  of  lumped  induct-  curve  is  shown  in  Fig.  8B.  Irregu- 

ances  and  the  input  and  output  larities  in  an  amplifier’s  response 

capacitances  of  the  tubes.  curve  are  accentuated  when  several 

The  input  wave  travels  down  the  such  amplifiers  are  cascaded.  How- 
grid  delay  line,  exciting  each  tube’s  ever,  broad-band  amplifiers  have  a 
grid  in  turn.  A  corresponding  wave  lower  cost  per  unit  and  are  often 

is  set  up  in  the  plate  line.  This  u.sed  in  smaller  community  installa- 

wave  travels  down  the  plate  line,  tions  as  well  as  to  extend  single- 
reaching  the  plate  of  each  amplifier  channel  systems, 
tube  in  time  to  reenforce  the  ampli- 

fied  signal  coming  through  the  Sittgle-Channel  Amplifiers 
tube.  This  amplification  continues  Single-channel  amplifiers,  tuned 
through  the  stage  and  the  output  to  any  vhf  channel,  are  available  for 
of  the  plate  line  is  coupled  to  the  community  tv  use.  These  ampli- 
input  of  the  second-stage  grid  line,  fiers  provide  more  gain  than  the 


FIG.  8 — Btoad-ixiiul  ampUiUi  (A)  uainq  twin  dnloy  linet  omplUim  lignola  iraat 
40  (o  22S  me  with'  TciponM  eharoctartsttc  shown  (B) 
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FIG.  9 — Four-staqe  tuned  amplilier  is  suitable  lor  either  line  or  tower  ampliiier  use 


wide-band  type  and  readily  cascade. 
However,  high-band  gain  is  often 
as  much  as  10  db  below  low-band 
gain.  Moreover,  transmission-line 
attenuation  is  much  greater  at 
high-band  frequencies.  When  both 
high-  and  low-band  channels  are 
distributed  in  a  community  tv  sys¬ 
tem.  amplifiers  must  be  inserted  in 
the  line  more  frequently  than  would 
be  necessary  if  only  the  low-band 
channels  were  transmitted.  This 
increases  power  consumption  and 
meter  rental  charges  that  are  in¬ 
curred  each  time  power  is  drawn 
from  utility  lines.  For  these  rea- 
•sons,  most  community  master  an¬ 
tenna  systems  use  single-channel 
amplification  of  low-band  channels 
only. 

A  typical  amplifier  used  in  a 
single-channel,  converter-type  sys¬ 
tem  has  a  gain  on  the  order  of  50  to 
t)0  db,  a  respon.se  characteristic  flat 
within  i  db  over  its  six-mc  pass- 


band  and  SO  to  40-db  rejection  at 
the  nearest  interfering  channel. 

The  circuit  of  a  representative 
single-channel  amplifier,  the  Taco 
amplifier,  is  shown  in  Fig.  9.  It  uses 
three  G.AKS’s  in  cascade  feeding 
the  6J4  output  stage.  A  complete 
line  amplifier  consists  of  three  such 
strips  mounted  on  a  master  power 
chassis  containing  the  5U4  rectifier. 
Stagger  tuning  is  u.sed  to  achieve 
a  six-mc  bandwidth.  Its  rated  gain 
is  56  db  as  a  low-band  amplifier  and 
46  db  when  u.sed  in  tower  amplifiers 
for  high-band  service. 

Signal  Converters 

Converters  are  used  either  to 
convert  high-band  signals  to  low 
band  or  to  interpose  a  signal  be¬ 
tween  two  low-band  channels.  High- 
to-low,  low-to-high  and  low-to-low 
converters  are  available. 

Most  converters  have  cry.stal-con- 


trolled  local  oscillators  and  fre¬ 
quency  multipliers.  Vacuum-tube 
and  crystal  mixers  are  both  in  use. 
The  vacuum-tube  mixer  provides  6 
to  18  db  gain  depending  upon  the 
frequency  conversion  required.  The 
crystal  introduces  about  3  db  loss 
but  is  often  used  for  economy.  Con¬ 
verters  having  r-f  amplifier  stages 
are  available. 

Signal  Distribution 

The  main  trunk  cable  is  split  into 
.several  subtrunks  to  serve  all  parts 
of  the  community  and  the  sub¬ 
trunks  are,  in  turn,  split  into  sev¬ 
eral  feeders.  Conservative  design 
practice  is  to  serve  subscribers  only 
from  feeders.  Each  time  the  signal 
is  amplified  it  must  be  split  between 
three  tuned  channel  amplifiers  and 
recombined  after  amplification. 
Several  unique  signal-splitting  and 
signal-mixing  devices  are  used. 

Figure  10  shows  the  circuit  of  an 
electronic  distribution  unit  that 
feeds  six  lines  from  the  main  trunk. 
The  unit  utilizes  six  6.AK5’s  con¬ 
nected  as  plate-loaded  pentcaies 
bridging  the  trunk.  Similar  line¬ 
bridging  amplifiers  are  used  in 
many  age  circuits. 

In  some  systems,  subtrunks  and 
feeders  are  fed  at  the  output  of  the 
line  amplifiers.  Here  the  channel 
amplifier  outputs  pass  through 
series-tuned  circuits  to  a  common 
bus.  Usually  two  outputs  are  avail¬ 
able  although  up  to  six  outputs 
can  be  had  when  cathode  followers 
are  used  to  provide  isolation. 


FIG.  10 — Distribution  unit  usss  six  line-bridqlnq.  plats-loadsd  pentodes  to  feed  six  subtrunks  or  ieeders  from  trunk  line 
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A  mixitiK  circuit  particularly  use¬ 
ful  when  amplifiers  are  inserted  in 
trunk  lines  is  shown  in  Fig.  IIA.  A 
single  output  is  provided  without 
loss  of  power  in  a  resistor  termin¬ 
ating  an  unused  outlet.  At  each 
channel-amplifier  output,  the  signal 
looks,  in  the  undesired  direction, 
through  a  half-wave  re.sonant  line, 
at  the  high  impedance  presented  by 
a  .series  antire.sonant  circuit.  This 
circuit  is  the  output  of  a  different 
channel’s  tuned  amplifier. 

Nonpowered  Splitting 

Figure  IIB  shows  a  versatile  dis¬ 
tribution  system  using  elevator 
coils.  The  coils,  similar  to  those 
.sometimes  used  at  the  subscriber’s 
.set  to  match  the  set’s  :500-ohm  in- 
put-impedance  to  that  of  the  7.5- 
ohm  line,  effectively  present  a  .’tOO- 
ohm  impedance  at  one  end  and 
75-ohms  at  the  other.  The  trunk 
is  terminated  in  the  parallel  com¬ 
bination  of  the  150-ohm  resistor 
and  two  SOO-ohm^ elevator  coil  input 
impedances.  Each  of  the  four  out¬ 
put  lines  is  correctly  matched. 

This  type  of  distribution  .system 
is  used  to  combine  antenna  outputs, 
split  the  signal  at  amplifier  inputs, 
combine  the  signal  at  amplifier  out¬ 
puts,  and  divide  the  signal  between 
various  subtrunks  and  feeders.  The 
basic  unit  is  used  with  similar  units 
to  provide  8,  12  and  16-outlet  dis¬ 
tribution  boxes. 

The  directional  coupler  shown  in 
Fig.  1 1C  also  consists  of  a  number  of 
transmission-line  matching  trans¬ 
formers  who.se  inputs  are  paralleled 
and  whose  outputs  feed  individual 
loads.  Directional  coupling  results 
from  connection  of  a  resi.stor  from 
each  output  terminal  to  each  of  the 
others.  A  spurious  signal  fed  back 
through  one  outlet  pas.ses  simultane¬ 
ously  through  one  resistor  and  two 
(piarter-wave  lines  before  reaching 
another  outlet.  Due  to  the  phase 
shift  in  the  lines,  current  entering 
the  second  outlet  through  the  cables 
exactly  cancels  that  fed  through  the 
resistor.  The  cables  preceding  the 
directional  coupler  are  stagger- 
tuned  for  broad  banding. 

Tap  Of/s 

Subscriber  tap  offs  represent  a 
big  cost  variable  in  community  tv 
sy.stem  design.  A  few  cents  saved 
or  lost  on  every  tap  off  quickly 


mounts  up.  Although  it  is  im¬ 
portant  to  eliminate  standing  waves 
on  trunks,  subtrunks  and  feeders 
through  proper  impedance  match 
and  correct  termination,  the  imped¬ 
ance  of  the  lead-in  is  not  generally 
matched  to  that  of  the  subscriber’s 
set.  For  further  economy,  RG- 
•59  U  is  used  for  lead-ins. 

The  lead-in  is  i.solated  from  the 
feeder  line  either  by  a  .series  re¬ 
sistor  or  series  capacitor.  To 
equalize  the  signal  furnished  sub¬ 
scribers,  each  isolating  resi.stor  de- 
crea.ses  in  value  as  the  end  of  the 
feeder  is  approached.  Values  from 
:5,900  to  120  ohms  are  often  used. 
In  capacitor  isolation  systems,  the 
isolating  capacitor’s  value  increases 
from  3.3  to  five  micromicrofarads. 

In  the  54  to  88-mc  region,  tran.s- 
mission  line  loss  in  RG-11  U  runs 
between  1.5  and  3  db  per  100  feet. 
F'or  RG-59/U  losses  run  between  3 


FIG.  11 — Community  Ir  tyatomi  um 
MTorol  laqonioui  ■iqnaI-«pUttinq  do- 

TiCOt 


and  6  db  per  100  feet.  Lo.ss  in  the 
lead-in  isolating  impedance  runs 
about  15  db  while  mismatch  at  the 
subscriber’s  set  results  in  a  3-db 
loss.  Systems  are  usually  planned 
to  put  a  minimum  signal  of  200 
millivolts  into  the  subscriber’s  set. 

Economics 

A  prospective  community  master 
tv  antenna  operator  should  consider 
possible  early  obsolescence  of  his 
proposed  system  as  the  FCC  tele¬ 
vision  station  allocation  plan  is  im¬ 
plemented.  He  must  then  balance 
expected  revenue  against  capital 
outlay.  Basic  in.stallation  cost  is 
roughly  $3,000  per  mile  plus  the 
apportioned  cost  of  connecting  each 
subscriber.  This  cost  runs  about 
$35  each  for  the  first  500  sub¬ 
scribers,  $20  each  for  the  next  500 
and  $15  each  thereafter. 

Subscriber’s  installation  charge 
is  generally  $135.  with  a  monthly 
.service  charge  of  $3.75.  This  cost 
is  l)orne  gracefully  in  fringe  areas 
where  televiewers  frequently  pay 
upwards  to  $250  for  the  tower,  an¬ 
tenna,  rotor  and  booster  required 
for  television  DX-ing  plus  recur¬ 
rent  repair  costs  arising  from  wind¬ 
storm  and  ice  damage. 

Coaxial  distribution  cable  is  com¬ 
monly  clamped  or  served  to  steel 
messenger  cable  and  strung  on  util¬ 
ity  poles.  Quarter-inch  cable  is  used 
to  carry  RG-11  'U  and  1-in.  cable 
is  used  with  RG-59  'U.  Yearly  pole 
rent  is  about  two  dollars  per  pole.  A 
five-dollar  monthly  meter  rental  is 
charged  wherever  power  is  drawn 
from  the  lines.  Power  companies, 
forseeing  increased  power  .sales  to 
televiewers,  have  been  notably  co¬ 
operative  in  providing  right  of  way. 
Customarily,  power  companies 
grant  right  of  way  on  a  first-come 
first-served  basis  but  require  40-in. 
separation  between  different  lines 
on  a  single  pole.  The  telephone 
company  usually  grants  permission 
for  the  use  of  its  poles  to  only  one 
other  utility. 

Presently,  community  television 
is  not  regulated  by  the  FCC 
although  its  Common  Carrier  Bu¬ 
reau  is  following  its  development 
with  apparent  interest. 

Reference 

(1)  Community  TV  Antenna  System, 
Klcctronics,  S3,  p  133,  Sept.  1350. 
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Radioactive  Thickness  Gage 


By  G.  J.  LEIGHTON 

Maintenance  Engineer 
Isotope  Products  Limited 
Oakville,  Ontario,  Canada 


Thickness  qage  as  instolled  in  a  paper  mill.  Paper  passes  through  space  between 
large  chamber  shown  on  top  and  smaller  chamber  partially  visible  beneath 


Radioactive  isotopes  emit  beta 
and  pamma  radiation  contin¬ 
uously.  These  rays  are  measured  by 
a  new  detector,  to  pape  sheet  thick¬ 
ness  in  the  production  of  paper. 

A  source  of  radiation  is  placed  on 
one  side  of  a  sheet  material,  and  a 
detector  is  on  the  opposite  side  of 
the  sheet.  Some  of  the  rays  emitted 
l)y  the  i.sotope  are  absorbed  by  the 
sheet.  The  amount  of  absorption  is 
used  to  measure  sheet  thickness  ac¬ 
curately. 

The  device  consists  of  a  measur- 
inp  head  and  a  control  console.  The 
head  is  made  up  of  an  ionization 
chamber  and  a  radioactive  source 
mounted  on  either  end  of  a  U-shaped 
tube  with  a  pap  of  approximately 
two  inches  throuph  which  the  sheet 
passes.  On  one  arm  of  the  tube  is  a 
sealed  box  containinp  a  three-stape 
d-c  amplifier  usinp  100-percent 
nepative  feedback,  a  .second  ioniza¬ 
tion  chamber  and  sources  used  for 
balancing. 


Balancinp  the  two  chambers  is 
accomplished  as  follows;  The  center 
conductors  of  the  two  chambers  are 
connected  topether  and  taken  to  the 
input  prid  of  the  amplifier.  Outer 
conductors  are  taken  to  150v  and 
—  loOv  d-c  so  that  ionization  cur¬ 
rent  from  one  chamber  can  be  bal¬ 
anced  out  by  an  equal  and  opposite 
current  from  the  second  chamber. 
Current  from  the  detector  chamber 
(iepends  on  the  weight  of  the  sheet 
passing  throuph  the  pap.  The  bal¬ 
ancinp  current  is  varied  by  increas¬ 
ing  or  decreasing  the  air  pap  be¬ 
tween  the  balance  chamber  and  its 
source. 

The  .second  source  is  mounted  on 
a  vernier  mechanism  with  a  cali¬ 
brated  dial  so  that  for  any  weight 
of  sheet  passing  through  the  gap, 
the  balance  point  is  indicated  by 
the  dial  setting.  This  type  of  bal¬ 
anced  input  circuit  has  two  ad¬ 
vantages.  First,  .source  decay  is 
compen.sated  for  automatically  as 


both  sources  decay  at  the  .same 
rate.  Second,  since  there  is  zero 
current  flowing  in  the  input  resistor 
normally,  changes  of  value  due  to 
temperature  variations  will  cause 
no  drift  in  the  instrument. 

Amplifier  Circuit 

The  d-c  amplifier,  shown  in  Fig. 
1,  consists  of  a  5803  triode  feeding 
into  two  stages  of  amplification  us- 
inging  5693  pentodes.  By  using  one- 
percent  tolerances  for  the  resistors, 
it  has  been  found  possible  to  set  up 
the  amplifier  by  adjusting  a  tapped 
resistor  in  the  filament  lead  of  the 
5803. 

Both  the  input  grid  and  output 
I>late  are  at  ground  potential.  The 
feed-back  loop  is  made  by  returning 
the  input  resistor  directly  to  the 
output  plate.  Error  signals  are  in¬ 
dicated  by  a  500-0-500  microamme¬ 
ter  connected  as  a  voltmeter  between 
the  output  plate  and  ground.  Power 
required  by  the  amplifier  is  sup¬ 
plied  from  the  console  unit. 

In  the  control  console  are  lo'-aled 
the  power  supplies,  sensitivity  con¬ 
trols,  safety  relay  and  the  recorder- 
controller.  The  d-c  supply  is  a 
full-wave  300-v  unit  regulated  by 
two  VR-150  tubes  with  the  common 
connection  grounded.  Underrated 
selenium  rectifiers  are  used  to  pro¬ 
vide  long  trouble-free  life. 

The  sensitivity  control  consists 
of  a  selector  switch  and  series  re¬ 
sistors  to  give  various  voltmeter 
ranges.  The  safety  relay  shunts 
both  the  recorder  and  the  meter  in 
the  head  to  prevent  damage  should 
an  overload  signiU  be  applied.  The 
recorder  is  connected  in  series  with 
the  meter  in  the  head  and  may  be 
either  a  milliammeter  or  millivolt- 
meter  type. 

In  this  installation,  a  recorder- 
controller  with  zero-center  scale  is 
used.  Microswitches,  cam-operated 
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Controls  Paper  Weight 


Paper>inill  installation  of  thickness  gage  and  associated  recording  and  controlling  equip¬ 
ment  keeps  paper  weight  constant  within  one  percent.  Device  is  applicable  for  measur¬ 
ing  thickness  of  sheet  material  of  any  kind 


by  the  pen  drive  motor,  are  set  to 
operate  on  an  error  signal  of  ap¬ 
proximately  one  percent  of  the 
paper  weight  being  produced.  The 
switches  operate  a  reversing  elec¬ 
tric  motor  which  moves  the  stock 
gate  through  a  gear  reducer.  The 
motor  is  allowed  to  put  on  or  take 
i>ff  an  amount  of  stock  to  produce  a 
change  of  one  percent  in  the  paper 
weight.  The  motor  then  waits  for 
the  change  to  be  recorded  before 
making  further  corrections. 

Wet-End  Measurement 

The  usual  method  for  automatic 
control  of  basis  weight  is  to  make 
measurements  at  the  dry  end  of 
the  paper  machine.  Wet-end  meas¬ 
urements  have  the  advantage  of 
higher  sensitivity  because  the  sheet 
is  about  five  times  as  heavy  and 
there  is  a  shorter  time  between  the 


measuring  point  and  correction 
point.  This  latter  factor  is  particu¬ 
larly  important  on  slow-speed  ma¬ 
chines  and  leads  to  closer  control. 

Since  a  heavy  point  at  the  dry- 
end  of  the  paper  corresponds  to  a 
heavy  point  at  the  wet  end,  it  also 
corresponds  to  a  high  moisture 
point.  If  the  paper  is  one  pound 
overweight  at  the  dry  end,  for  in¬ 
stance,  the  sheet  will  be  approxi¬ 
mately  five  pounds  overweight  at 
the  wet  end.  Of  these  five  pounds, 
four  pounds  is  additional  water. 

Assuming  that  the  true  weight  is 
running  through  close  to  the  ca¬ 
pacity  of  the  drying  machines,  then 
the  drying  section  cannot  cope  with 
the  extra  four  pounds  of  water  and 
the  sheet  comes  through  wet. 

Figure  2A  shows  a  trace  made  at 
the  wet  end  of  a  paper  machine. 
The  pattern  is  abnormal  in  that  it 


FIG.  2 — Sompl*  tiacM  mad*  at  w*t  and 
of  pap*i.  Each  lubdiTiaion  on  giaphi 
corresponds  to  iiv*  pounds  dry  weiqht 


shows  variations  of  10  lb  in  a  120-lb 
sheet.  Rapid  fluctuations  are  caused 
by  wet  streaks  moving  in  and  out 
of  the  head.  The  .slow  o.scillation 
may  be  caused  by  either  variations 
in  speed,  water  or  suction.  In  this 
ca.se  it  was  caused  by  suction. 

Figure  2B  is  a  typical  trace  made 
with  the  gage  on  manual  control 
and  the  thickness  gage  used  as  an 
indicator.  It  shows  the  rapid  fluctu¬ 
ations  cau.sed  by  streaks  passing 
through  the  chamber  and  the  slow 
trends  caused  by  stock  changes. 
Both  are  of  the  same  order  of  mag¬ 
nitude,  about  five  lb  on  a  1 20-lb 
sheet. 

Figure  2C  shows  the  type  of  trace 
made  with  the  gage  automatically- 
controlling  the  basis  weight  by 
varying  the  position  of  the  stock 
gate.  Rapid  fluctuations  still  re¬ 
main  but  the  trends  due  to  stock 
changes  have  disappeared  and  the 
weight  is  held  to  about  two  lb. 
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A  Low-Frequency 
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Square,  triangular  and  sine-wave  func¬ 
tions  are  available.  Square-wave  rise 
time  is  about  10  microseconds  regard¬ 
less  of  frequency.  Sine-wave  distortion 
is  less  than  one  percent 


1 

i 
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Applications 

li  The  instrument  is  useful  in  the 
^  desiKii  and  test  of  servomechanisms, 
in  developing  electronic  instrumen- 
!!  tation  in  the  Kcophysical  field,  in 
biological  studies  and  in  vibration 
.!  testing.  It  consists  of  a  re- 
taxation  oscillator  that  produces 
\l!  both  .square  and  triangular  waves 
I  of  good  quality  and  constant  ampli- 
I  tude  throughout  the  frequency 
p  range,  and  a  shaper  or  synthesizer 
Ij  having  a  nonlinear  characteristic 
P  independent  of  frequency  and  capa- 
^  ble  of  distorting  the  triangular 
wave  in  such  a  way  that  a  sine  wave 
is  clo.sely  approximated. 

Inherently  a  constant  amplitude 
device,  the  instrument  eliminates 
the  avc  problem  encountered  in  ex¬ 
tending  the  range  of  an  R-C  oscil¬ 
lator  to  unusually  low  frequencies.” 

Since  the  generator  does  not  use 
a  mechanically-driven  potentiome¬ 
ter,  frictional  wear  is  not  a  prob¬ 
lem  and  a  wide  frequency  range 
may  be  obtained. 


STABILITY,  low  distortion  and 
ab.sence  of  amplitude  transients 
when  frequency  is  changed  char¬ 
acterize  the  low-frequency  function 
generator  shown  in  the  photo¬ 
graphs.  Square-wave,  sine-wave 
and  triangular-wave  volt.ages  are 
available  in  the  frequency  range 
from  (i.Ol  to  1,000  cps  as  we’il  as 
a  trigger  pulse  synchronized  with 
the  output  waveform.  The  square- 
wave  rise  time  is  about  10  micro¬ 
seconds  regardless  of  frequency. 
Sine  wave  distortion  is  less  than 
one  percent. 


By  ROBERT  H.  BRUNNER 

Drvi'lopment  b'ui/ineer 
IIcu'lett^pQckard  ('ompany 
Palo  Alto,  California 


The  general  scheme  of  the  func¬ 
tion  generator  is  indicated  in  Fig.  1. 
The  bistable  circuit  includes  a  flip- 
fipp  capable  of  producing  a  square 
wave  at  .4  provided  it  is  triggered 
at  the  proper  time.  This  square 
wave  is  fed  to  the  linear  integrator, 
which  converts  it  to  a  triangular 
wave  at  B. 

The  triangular  wave  is  in  turn 
fed  back  to  the  bistable  circuit 
which,  in  addition  to  the  fiip-flop, 
contains  two  voltage  comparators. 
The  comparators  trigger  the  flip- 
flop  whenever  the  fed-back  triangu¬ 
lar  wave  becomes  equal  to  either  of 
the  two  switching  reference  levels 
shown  in  the  waveform  diagram 
(Fig.  1).  The  triangular  waveform 
is  the  switching  signal  for  the  bi¬ 
stable  circuit  and  its  magnitude  is 
limited  to  the  voltage  difference 
between  the  switching  reference 
levels. 

Frequency  of  oscillation  is  deter¬ 
mined  by  the  slope  of  the  triangu¬ 
lar  wave  and  the  difference  in  po¬ 
tential  between  reference  levels.  A 
t.vpe  of  relaxation  o.scillator  results 
from  loop  coupling  the  bistable  unit 
and  linear  integrator  in  this  man¬ 


ner.  This  arrangement  is  well  suited 
for  the  generation  of  low-frequency 
triangular  waves  of  constant  ampli¬ 
tude. 

The  triangular  wave  is  converted 
to  a  sine  wave  by  a  method  of  .syn¬ 
thesis  or  approximation.  Referring 
again  to  B'ig.  1,  the  sine  wave  is 
formed  by  the  network  between  B 
and  />.  Resistance  Ri  between  B 
and  C  is  fixed,  but  the  resistance 
from  C  to  D  varies  as  a  function  of 
the  instantaneous  potential  at  C. 
This  nonlinear  characteristic  is  ob¬ 
tained  by  the  biased  diode  and  re¬ 
sistor  network,  which  is  so  propor¬ 
tioned  that  at  certain  predeter¬ 
mined  levels  the  diodes  begin  to 
conduct,  changing  the  resistance 
from  C  to  1).  Thus  the  slope  of  the 
wave  is  changed  in  several  di.screet 
steps  and  a  sine  wave  is  approxi¬ 
mated. 

Bistable  Circuit 

Figure  2  is  a  schematic  diagram 
of  the  bistable  circuit.  Tubes 
and  V’,  are  connected  in  a  basic 
Eccle,s-.Jordan  trigger  circuit.  If 
negative  pulses  are  applied  to  F, 
and  r,  grids  in  alternating  se- 


FIG.  1 — Block  diagram  ol  low-lroquoncy  iunction  gonorator.  Wovoiormi  at  tha  right 
■how  iunction  output!.  Diagram  shows  how  those  are  darieed  irom  various  ports  oi 
the  generator 
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Function  Generator 


Kelaxatiun  oscillator  produces  S4]uare.  triangular,  aiul  sine  waves  of  goo<l  quality  and 
constant  ainplitiule  in  frequency  range  from  0.01  to  1,000  cps.  (venerator  is  useful  in 
^•ervonicclianisin  design,  geophysical  ami  l>iologi<‘al  research,  and  vibration  testing 


quence,  a  square  wave  will  be  gen- 
erated.  The  two  multiar  voltage 
comparators',  each  consisting  of  a 
comparator  diode  and  blocking  os¬ 
cillator,  are  arranged  to  produce  a 
fast  trigger  for  the  flip-flop.  The 
flip-flop  tubes,  V’,  and  F,  are  ar¬ 
ranged  to  serve  as  the  blocking  os¬ 
cillator  for  their  respective  com¬ 
parators. 

Multiar  Circuit 

The  multiar  circuit  employs  a 
regenerative  loop  to  produce  a  pulse 
when  the  plate  potential  of  the 
diode  is  made  positive  relative  to 
its  cathode.  One  multiar  is  com¬ 
posed  of  V„  F,  and  T,;  the  other 
of  Fj,  F,  and  T;.  Considering  the 
first,  regeneration  from  grid  to 
cathode  of  F,  can  only  occur  if  F, 
and  F,  are  both  conducting.  In  this 
event,  the  combination  operates  on 
the  principle  of  a  blocking  oscilla¬ 
tor. 

Assuming  F,  conducting  but  F, 
cut  off.  no  regeneration  occurs  be¬ 
cause  F,  looks  like  an  open  circuit 
and  there  is  no  inductive  coupling 
from  grid  to  cathode  of  F,.  The 
plate  and  cathode  of  F,  are  respec¬ 
tively  coupled  to  two  external  volt¬ 
ages,  the  cathode  of  V',  to  a  positive 
reference  voltage  and  the  plate  to 
the  output  of  the  integrator.  The 
output  voltage  of  the  integrator  is 
less  than,  but  approaching  positive 
reference  voltage  while  F,  is  con¬ 
ducting. 

When  the  integrator  output  volt¬ 
age  becomes  equal  to  the  reference 
voltage,  F,  conducts.  This  results 
in  a  low  impedance  through  F,  com¬ 
pleting  the  regenerative  grid- 
cathode  loop  of  F,.  At  this  time  the 
system  V’„  F,  and  T,  becomes  an  os¬ 
cillator  and,  as  the  grid  of  V’,  goes 
negative,  the  neces.sary  trigger  is 
applied  to  the  flip-flop  composed  of 
F,  and 
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As  .soon  as  V’,  conducts,  the  mul¬ 
tiar  composed  of  V',  and  F,  is  in- 
o|)erative  because  F,  is  cut  off.  The 
output  of  the  integrator  now  falls 
toward  the  negative  reference  volt¬ 
age.  Since  F,  is  conducting,  the 
regenerative  loop  from  its  grid  to 
cathode  is  completed  when  the  in¬ 
tegrator  output  falls  to  the  level  of 
the  negative  reference  voltage  and 
F,  conducts.  The  multiar  compo.sed 
of  F;,  F,  and  T,  now  oscillates,  sup- 


Low-frequency  function  generator  pro- 
▼ides  single-ended  pulse  output  and  op¬ 
tional  single  or  double-ended  function 
output 

plying  a  negative  impulse  to  the 
grid  of  F,.  The  flip-flop  then  re¬ 
turns  to  the  stable  state  in  which 
F,  conducts. 

Frequency  Control 

Since  the  slope  of  the  triangular 
output  of  the  integrator  is  directly 
related  to  its  square-wave  input, 
frequency  may  be  varied  by  con¬ 
trolling  the  magnitude  of  the 
square-wave  input  using  K,.  For 
good  stability,  however,  the  magni¬ 
tude  of  the  square  wave  applied  to 
the  potentiometer  must  be  con¬ 
trolled  accurately.  Tubes  I’,  to  F. 
provide  a  stiff  push-pull  clamp  for 
the  flip-flop  output.  Resistor  R, 
is  adjusted  so  that  full  variation  of 
R,  gives  the  proper  range  of  in¬ 
tegrator  input  to  cover  the  fre- 
([uency  ratio  desired  for  one  band. 

The  voltage  across  is  the  dif¬ 


ference  between  the  switching  ref¬ 
erences.  By  .selecting  the  switch¬ 
ing  references  from  this  point  a 
direct  relationship  between  the 
magnitude  of  triangle  excursion 
and  the  magnitude  of  the  clamped 
.square  wave  is  obtained.  This  re¬ 
sults  in  g<x)d  frequency  stability  in 
spite  of  possible  variations  in  B-f- 
or  drop  across  F,  and  F,.  The  R-C 
filters  in  the  positive  and  negative 
reference  lines  keep  the  multiar 
pulses  out  of  the  reference  voltage- 
divider  strip  and  the  resistors  in 
the  diode  plate  circuits  prevent  the 
multiar  o.scillation  from  l)eing 
shunted  to  B— . 

Miller  Integrator  ^ 

A  Miller  or  amplified-time-con- 
stant  integrator'  converts  the 
square  wave  to  a  triangular  wave; 
of  the  proper  slope,  magnitude  and  i 
linearity  over  the  desired  frequency  .; 
range.  An  e<|uivalent  circuit  for  f 
the  Miller  integrator  is  shown  in  k 
Fig.  3A.  If  a  capacitor,  C„  is  con-  | 
nected  from  the  input  grid  of  an  | 
amplifier  of  gain  G  to  its  output,  * 
there  is  an  apparent  capacitance,  - 
(fJ-t-DC,  from  input  to  ground.  , 
Thus  the  necessary  long  time  con-  : 
stant  for  low-frequency  integration  , 
becomes  the  term  RC  f  G  1 )  and  ; 
if  the  amplifier  gain  is  high,  the  . 
RC  product  can  be  small.  The  volt-  ’ 
age,  Ri,  in  the  figure  can  be  made  as 
linear  as  desired  by  making  G  large 
without  using  excessive  values  of 
R  and  C.  Since  K,  is  also  the  input 
to  the  amplifier  that  furnishes  the 
amplified  time  constant,  it  is  repro¬ 
duced  at  the  output  as  —GE,.  The 
minus  sign  indicates  a  180-deg 
phase  shift. 

The  direct-coupled  amplifier 
shown  in  Fig.  3B  is  used  to  provide 
high  gain  at  the  lowest  frequency. 
An  amplifier  of  this  type  exhibits 
high  gain  to  the  difference  in  po¬ 
lls 


tential  between  the  two  input  grids. 
It  has  negligible  gain  to  potential 
variations  common  to  both  grids 
and  to  other  common  mode  varia¬ 
tions  such  as  B-!-  and  filament  volt¬ 
age  drift.  The  left-hand  grid  of  V’, 
has  a  steady  d-c  bias  and  the  wave¬ 
form  is  applied  only  to  the  right- 
hand  grid.  Capacitor  C,  is  connected 
from  this  grid  to  the  plate  of  the 
second  tube  that  has  180-deg  phase 
shift.  Left  grid  bias  is  variable 
over  a  limited  range  to  adjust  the 
average  level  of  the  integrated  out¬ 
put  to  its  proper  value  with  respect 
to  the  positive  and  negative  switch¬ 
ing  reference  levels. 

The  cathode  follower  prevents 
Idhding  of  the  integrating  ampli¬ 
fier.  The  actual  gain  expression  for 
the  Miller  integrator*  determines 
the  product  RC(G+1)  for  any  de¬ 
sired  degree  of  linearity  of  integra¬ 
tion.  In  this  case,  five  megohms 
and  one  microfarad  require  a  gain 
of  about  250  for  good  integration  at 
the  lowest  operating  frequency.  The 
larger  capacitors  are  of  polystyrene 
to  insure  low  leakage  and  low  dielec¬ 
tric  absorption.  The  parameter  that 
controls  frequency  range  is  the  term 
/?C(G-fl).  This  is  adjusted  by  re¬ 
ducing  the  C  by  factors  of  ten  for 
successively  higher  ranges. 

Sine-Wave  Shaper 

Figure  1  illustrates  how  a  sine 
wave  is  synthesized  from  the  tri¬ 
angular  wave.  Point  R  is  the  out- 


FIG.  2 — Bosic  function  generator  is  a  bistable  relaxation  oscillator  working  on  tbe 
Eccles-Jordon  principle.  Amplitude  of  square  wave  fed  to  integrator  determines 
output  frequency 


put  of  the  integrator  cathode  fol¬ 
lower.  Point  /)  is  at  a  potential 
midway  between  the  positive  and 
negative  switching  references  and 
remains  virtually  constant  at  this 
potential  due  to  the  heavy  bleeder 
from  B-h  to  B— .  The  waveform 
from  B  to  D  is,  therefore,  triangu¬ 
lar. 

The  voltage  at  C  increases  from 
the  average  level  D  toward  the  posi¬ 
tive  switching  reference.  At  first, 
the  slope  at  C  is  determined  by  the 
slope  of  the  triangular  wave  at  B 
and  the  divider,  iZ,  and  R,.  When 
the  level  at  C  becomes  equal  to  the 


potential  of  the  cathode  of  V,  there 
will  be  current  flow  through  R, 
shunting  Ra  and  the  slope  at  C  will 
be  reduced  accordingly.  When  the 
potential  at  C  reaches  the  level  of 
the  cathode  of  V’,  another  shunt 
path  is  added  and  the  slope  at  B  is 
further  reduced.  By  this  method 
the  sine  function  from  0  to  90  deg 
is  approximated.  When  the  triangle 
starts  to  fall,  the  diodes  cea.se  con¬ 
ducting  in  turn  causing  the  voltage 
at  B  to  complete  the  approximation 
of  the  positive  half  cycle.  During 
the  negative  half  cycle  the  diodes 
having  their  plates  biased  and 


FIG.  3 — Integrator  that  transiormi  square  waves  to  triangles  FIG.  4 — Output  amplifier  is  direct  coupled  ior  best  frequency 
operates  on  Miller  amplified-time.constant  principle  response.  Single  or  double-ended  output  is  available 
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Bottom  view  ol  lunctk)ii  generator  with  bottom  plate  and  internal 
shield  removed.  Internal  chassis  is  insulated  trom  ground  and  pre¬ 
vents  current  transients  iiom  returning  to  B  —  via  output  amplifier 


Top  view  ol  instrument  chassis  with  dust  cover  and  internal  shield 
removed.  Internal  chassis  contains  all  circuits  except  powor  supply. 
Large  wire-wound  potentiometer,  center,  is  main  frequency  control 


difference  of  up  to  400  volts  d-c  be¬ 
tween  output  and  trround  is  permis¬ 
sible.  This  system  appears  to  be 
the  equivalent  of  a  balanced  tran.s- 
former  output.  As  the  photographs 
show,  considerable  shieldinjr  of 
transformers  and  portions  of  the 
circuit  is  neces.sary. 

An  output  trigger  pulse  .synchro¬ 
nized  with  the  1-f  o.scillations  is 
derived  from  the  bistable  circuit 
and  made  available  as  a  .separate 
single-ended  output.  The  pulse  oc¬ 
curs  either  on  one  crest  of  the  sine 
or  triangle  wave  or  on  one  of  the 
.square-wave  breaks.  The  actual 
sync-pulse  relationship  to  output 
phase  can  be  changed  180  deg  by 
reversing  connections  at  the  signal 
output  terminals. 

The  relaxation  oscillator  follows 
an  original  design  by  N.  B.  Schrock 
of  Hewlett-Packard.  The  diode¬ 
shaping  technique  was  suggested 
by  O.  J.  M.  Smith  of  the  University 
of  California. 


plifier.  The  difference  signal  ap¬ 
pearing  across  the  amplitude  con¬ 
trol  appears  at  both  plates  of  this 
stage  with  nearly  equal  amplitudes 
and  180-deg  phase  difference. 

The  two  out-of-phase  signals 
drive  the  cathode  followers  compris¬ 
ing  the  last  stage.  The  proper 
waveform,  therefore,  appears  be¬ 
tween  the  two  cathode-follower  out¬ 
puts.  With  this  arrangement  each 
cathode  follower  handles  about  half 
of  the  desired  output  swing.  Be- 
cau.se  all  waveforms  selected  at  the 
input  are  approximately  equal  in 
magnitude  and  nearly  as  large  as 
desired,  the  gain  of  the  .second  stage 
is  traded  by  means  of  heavy  feed¬ 
back  for  increased  stability,  low- 
distortion,  and  low  internal  imped¬ 
ance. 

Feedback  is  double  ended  and  is 
furni.shed  by  to  /?,.  The  amplifier 
contributes  negligible  distortion  to 
the  waveform  under  rated  condi¬ 
tions,  80  volts  peak-to-peak  into  a 
2,500-ohm  load.  Internal  impedance 
is  reduced  by  the  feedback  to  less 
than  100  ohms,  and  the  amplifier 
has  a  flat  respon.se  extending  above 
the  oscillator  frequency. 

The  chassis  is  left  floating  with 
respect  to  B—  so  that  a  choice  of 
output  connections  can  be  had.  For 
single-ended  operation,  the  ground 
terminal  is  connected  directly  to  one 
output  terminal.  For  double-ended 
output,  the  two  terminals  are  oper¬ 
ated  independently  of  ground  and  a 


cathodes  connected  to  the  signal 
side  perform  the  same  shaping 
function. 

This  method  of  sine  synthesis  is 
not  a  function  of  frequency  and  is 
independent  of  the  period  of  the 
triangle  wave.  The  rms  distortion 
in  the  approximation  falls  off  rap¬ 
idly  as  the  number  of  diodes  is  in¬ 
creased.  Although  four  dual  diodes 
give  satisfactory  performance,  six 
are  used  to  reduce  the  sharpness  of 
succe.ssive  breaks.  With  this  degree 
of  approximation,  rms  distortion 
may  be  reduced  l)elow  one  quarter 
of  one  percent. 

Output  Amplifier 

The  output  amplifier  is  shown 
.schematically  in  Fig.  4.  The  ampli¬ 
fier  has  an  input  system  that  re¬ 
sponds  to  the  difference  between 
the  .selected  waveform  and  point  D 
(Fig.  1).  The  first  stage  is  a  pair 
of  cathode  followers.  One  repro¬ 
duces  the  waveform  at  D  and  acts 
as  a  buffer  for  that  point  while  the 
other  operates  on  the  selected  func¬ 
tion  in  the  same  manner. 

Points  A  through  D  have  the 
same  d-c  level  so  that  adjustment  of 
the  volume  control  varies  only  sig¬ 
nal  magnitude.  Resistor  is  ad¬ 
justed  for  zero  d-c  component  across 
the  output  terminals.  This  adjust¬ 
ment  is  made  at  the  input  to  pro¬ 
vide  d-c  stability  of  the  same  order 
of  magnitude  as  signal  stability. 
The  second  stage  is  the  actual  am¬ 
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Stable  Oscillator  for 


Multiple  silver-platejl  leatU  in  triode  oscillator  allow  inaxinuini  external  circuit  for  tuning. 
Conservative  design  provides  operation  at  930  me,  assuming  new  standard  i-f  at  10  me. 
(.ircuit  configurations  suggested  will  hold  «lrift  to  .300  kc  for  intercarrier  receivers 


Experience  obtained  durinjf  the 
development  of  the  type  6F4 
acorn  uhf  oscillator  triode  was  ben¬ 
eficial  to  the  desitrn  of  the  type 
6AF4  to  be  described.  An  identical 
internal  mount  structure  was 
adopted  for  the  6AF4  because  pre¬ 
vious  experience  with  the  acorn 
tube  showed  it  capable  of  oscillating 
at  frequencies  up  to  l.iiOO  megacy¬ 
cles.  A  major  factor  contributing 
to  uhf  oscillation  is  the  small  physi¬ 
cal  size  of  the  parts  by  which  a 
reduction  in  interelectrode  capaci¬ 
tance  is  achieved.  The  cross-.sec- 
tional  view  of  the  6AF4  in  Fig.  1 
shows  the  comparative  dimensions 
of  the  tube  mount. 

Kecause  of  the  limited  space 
within  a  flat  cathode  of  this  length, 
a  special  heater  design  was  re¬ 
quired  to  provide  necessary  power. 
The  heater  is  a  tightly  wound  coil 
formed  in  the  shape  of  a  hairpin. 
It  operates  at  G.-l  volts  and  draws  a 
current  of  225  milliamperes. 

The  cathode  has  a  rectangular 
cross-.section  and  is  made  of  .seam- 
le.ss  nickel  tubing  having  a  low  sili¬ 
con  content  that  guards  against  the 


FIG.  1 — Crou  lection  oi  the  6AF4  tube 
show  comparatiTO  dimensions  ol  the 
mount 


FIG.  2 — Skin  effect  is  minimised  by  sU* 
ver  platinq  external  and  internal  lends 


FIG.  3 — Frequency  versus  transmission* 
line  length  for  open  and  shorted  lines 


formation  of  a  high-impedance  in¬ 
terface  layer  between  the  base 
metal  and  the  cathode  coating  dur¬ 
ing  oscillator  operation.  The  use 
of  a  low-silicon-content  cathode  also 
helps  to  control  exce.ssive  reduction 
of  the  cathode  coating  and  thus 
minimizes  loading  effects  from  bar¬ 
ium  evaporation. 

Cathode  lead  inductance  is  mini¬ 
mized  through  the  use  of  a  compar¬ 
atively  wide  tab  for  connection  to 
the  stem  lead.  The  operating 
temperature  of  the  cathode  is  ap¬ 
proximately  1,080  deg  Kelvin.  This 
relatively  high  operating  temper¬ 
ature  minimizes  end-cooling  effects 
and  permits  satisfactory  tube  oper¬ 
ation  when  heater  voltage  drops 
owing  to  line-voltage  fluctuations. 

The  grid  is  a  flat  oval  of  ex¬ 


tremely  fine  gold-plated  moly-tung- 
sten  alloy  wire  wound  at  a  rela¬ 
tively  fine  pitch  on  chrome-copper 
side  rods.  The  dimensions  of  both 
the  grid  and  cathode  are  held  to 
close  tolerances  to  maintain  spac¬ 
ing. 

The  plate  is  made  of  carbonized 
nickel  and  is  approximately  1  inch 
long.  Grid-to-plate  spacing  is  in 
the  order  of  0.004  inch.  To  mini¬ 
mize  grid-to-plate  capacitance,  the 
plate  area  presented  to  the  grid  is 
just  sufficient  to  cover  the  active 
area  of  the  cathode.  Radiator  fins 
are  utilized  to  increa.se  the  dissipa¬ 
tion  capabilities  of  the  plate. 

Mica  spacers  are  designed  to 
minimize  microphonics  by  holding 
the  mount  and  all  individual  ele¬ 
ments  .securely  in  place.  Serrated 
edges  of  the  mica  maintain  contact 
with  the  walls  of  the  gla.ss  envelope 
and  prevent  movement  of  the 
mount.  Relative  motion  of  parts  is 
minimized  by  controlling  the  size  of 
mica  holes  to  clo.se  tolerances  to 
insure  a  tight  fit. 

Lead  inductance  and  resistance 
are  effectively  reduced  in  the  6AF4 
as  a  result  of  the  short  lead  lengths 
and  the  double  connections  to  grid 
and  plate.  Short  lead  lengths  are 
made  possible  by  the  low  mount 
height  and  the  u.se  of  straight  con- 


FIG.  4 — Basic  seriei  circuit  (or  obtain¬ 
ing  oscillations  from  new  triode  tube 
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UHF  TV  Receivers 


By  K.  E.  LOOFBOURROW  and  C.  M.  MORRIS 

Tub*’  Jit  part  mm* 

Hofiio  Citrpftration  of  America 
Uarrufon,  J. 


FIG.  S — Continuoitt  tuning  ol  otclUator 
with  100  Tolts  on  tho  plato 


FIG.  6 — Typical  stability  cunros  show 
▼ariation  from  930  me  with  TariobU 
▼oltagos 


nections  to  the  elements.  Double 
connections  to  the  grid  and  plate 
admittedly  cause  some  increase  in 
interelectrode  capacitance.  How¬ 
ever,  since  the  capacitance  between 
the  Krid  and  plate  electrodes  com- 
pri.ses  more  than  half  the  total  jrrid- 
to-plate  capacitance,  the  overall 
effect  of  a  multiplicity  of  leads  is  to 
increase  the  resonant  frequency  of 
the  tube  by  virtue  of  the  decrea.sed 
lead  inductance. 

Maximum  Frequency 

The  position  of  mount  height 
above  the  .stem  has  a  noticeable 
effect  on  the  frequency  of  oscilla¬ 
tion  in  a  given  circuit.  In  a  half¬ 
wave  circuit,  an  o.scillator  frequency 
of  990  megacycles  was  obtained  us¬ 
ing  tubes  made  with  the  bottom 
mica  mounted  7.5  millimeters  above 
the  stem.  Experimental  tubes  made 
with  a  6.5  millimeter  mount  height 
oscillated  in  the  same  circuit  at 
1,005  megacycles.  The  resonant  fre¬ 


quency  was  increased  to  1,025  meg¬ 
acycles  when  the  mount  assembly 
was  placed  on  its  side.  In  this  posi¬ 
tion,  the  mount  rests  on  top  of  the 
stem  fillets  so  that  lead  inductance 
and  resistance  are  at  a  minimum. 
However,  no  reduction  was  effected 
in  microphonics  or  in  frequency 
drift  with  this  design.  Moreover, 
sealing-in  of  the  mount  within  the 
bulb  becomes  a  critical  process  if 
oxidation  of  the  grid  and  precathode 
breakdown  are  to  be  prevented.  For 
these  reasons,  the  horizontal  con¬ 
struction  was  discarded  in  favor  of 
the  6.5-millimeter  structure. 

Increased  power  output  at  uhf  is 
obtained  by  silver-plating  both  in¬ 
ternal  and  external  leads  to  mini¬ 
mize  losses  from  skin  effect.  Figure 
2  shows  the  effect  of  silver-plating 
leads  on  the  power  output  of  an 
oscillator  operating  at  approxi¬ 


mately  1,000  megacycles  per  second. 
The  operating  conditions  of  the  os¬ 
cillator  were,  heater  voltages  6.3 
volts,  plate  voltage  70  volts,  and 
grid  resistor  2,000  ohms.  Average 
power  output  ranged  from  90  milli¬ 
watts  from  tubes  having  unplated 
leads  to  150  milliwatts  from  tubes 
having  silver-plated  internal  and 
external  leads. 

Basing  Arrangement 

Arrangement  of  the  plate  and  grid 
leads  permits  either  series  or  par¬ 
allel  operation.  For  the  latter,  th« 
tube  would  act  as  the  termination 
of  a  pair  of  parallel  lines.  Here,  thn 
tube  and  socket  capacitances  arc 
lumped  at  one  end  of  the  line  caus¬ 
ing  considerable  foreshortening  of 
the  lines.  In  series  operation  .some 
gain  can  be  obtained  in  the  length 
of  the  resonant  lines  by  terminat- 


FIG.  7 — Tail  oKiIIator  used  ior  maaiiiring  ganaratad  iraquancy  and  davalopad  grid 
currant  at  1,000  me.  Tunabla  waaametar  ia  shown  at  lait 


ELECTRONICS  — Oecemter,  /952  ' 


119 


r 


injf  tach  pair  of  Krid  and  plate 
leads  with  a  line.  Thus,  part  of  the 
Krid-plate  capacitance  can  be  dis¬ 
tributed  between  each  pair  of  lines. 


Circuit  Considerations 


In  assembling  the  performance 
data  for  the  6AF4,  it  was  conserva¬ 
tively  assumed  that  the  oscillator 
frequency  will  be  above  the  signal 
frequency,  and  that  the  intermedi¬ 
ate  frequency  will  be  41.25  to  45.75 
megacycles.  At  the  upper  limit  of 
800  megacycles  for  the  signal,  the 
required  oscillator  frequency  is  ap¬ 
proximately  930  megacycles.  Fig¬ 
ure  3  shows  a  plot  of  frequency  as 
a  function  of  transmission-line 
length  for  both  a  quarter-wave 
shorted  and  half-wave  open  line. 

It  is  difficult  to  generate  this  fre¬ 
quency  using  the  tube  with  a  clo.sed 
external  transmission  line  becau.se 
of  the  .short  line  lengths  involved 
and  the  complication  of  a  suitable 
tuning  arrangement.  However,  the 
required  frequency  range  can  be 
satisfactorily  obtained  using  half¬ 
wave  operation.  When  half-wave 
operation  is  used  and  the  oscillator 
is  tuned  to  the  high  end  of  the 
range,  the  voltage  node  is  at  an 
inaccessible  point  inside  the  tube 
and  the  external  length  of  open  line 
is  less  than  a  quarter-wave  length. 

.4s  the  frequency  of  the  oscillator 
is  decreased  by  .some  tuning  ar¬ 
rangement,  the  node  moves  outside 
the  tube  and  assumes  a  position  on 
the  external  transmission  line.  It 
is  this  half-wave  type  of  circuit 
operation  that  was  u.sed  to  investi¬ 
gate  the  characteristics  of  the  tube 
in  the  laboratory.  This  mode  of 
tuning  is  sometimes  considered 
equivalent  to  series  tuning. 

Typical  Oscillator  Circuit 

The  basic  o.scillator  circuit  for 
the  type  6AF4  tube  is  shown  in  Fig. 
4.  Feedback  to  obtain  a  driving 
voltage  between  grid  and  cathode 
involves  interelectrode  capacitances 
within  the  tube,  and,  therefore, 
requires  suitable  external  circuits 
including  capacitance  to  ground  of 
the  plate  and  grid  lines  and  suitable 
choice  of  heater  and  cathode  chokes. 
It  is  recommended  that  the  heater 
be  kept  at  cathode  potential  to  mini¬ 
mire  the  effects  of  variations  in 
heater-to-cathode  capacitance  be¬ 
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FIG.  8 — Gauiiian  dUtiibution  curre 
shows  design  center  oi  tube  botch  at 
1.000  me 

tween  tul)es.  The  proper  value  of 
cathode  choke  will  depend  upon  the 
capacitance  to  ground  and  the  lead 
lengths  of  the  particular  circuit  lay¬ 
out  involved. 

Practical  values  vary  from  5 
turns  of  Xo.  2(1  wire  space  wound 
on  a  half-watt  resistor  for  a  circuit 
with  low  capacitance  and  short 
leads,  to  a  single  flat  copper  strap 
where  the  distance  from  the  cathode 
terminal  to  ground  exceeds  three- 
quarters  of  an  inch.  In  any  ca.se, 
the  cathode  choke  should  be  opti¬ 
mized  for  best  operation,  taking 
care  that  no  frequency  discon¬ 
tinuity  results  from  the  choice. 
Failure  to  oscillate  well  at  a  partic¬ 
ular  frequency  may  be  caused  by  an 
improper  value  of  cathode  lead  in¬ 
ductance  and  can  be  remedied  by 
experimenting  with  the  design  of 
the  choke  and  the  value  of  its  shunt¬ 
ing  resistor. 

Extreme  care  must  be  taken  to 
avoid  all  parasitic  resonances,  some 
of  which  are  difficult  to  eliminate. 
Spurious  resonances  are  usually 
associated  with  the  cathode-lead 
inductance,  external  leads  between 
grid  or  plate  and  cathode,  or  other 
leads  and  chokes  in  the  oscillator 
enclosure.  The  enclosure  itself  can 
cause  difficulty  and  may  require 
special  consideration.  An  erratic 
jump  or  discontinuity  in  the  fre¬ 
quency  can  be  attributed  to  para¬ 
sitic  oscillations,  the  comp'^te  elim- 
inati'”!  of  which  constit'itos  a 


major  problem  in  the  design  of  uhf 
tuners.  The  6AF4  tube  has  no 
internal  antiresonant  regions 
within  the  required  frequency  range 
and  will  perform  properly  in  a  suit¬ 
able  circuit  arrangement.  Perform¬ 
ance  of  the  tube  over  the  complete 
frequency  range  is  shown  in  Fig.  5, 
which  is  a  plot  of  o.scillator  grid 
and  plate  current  as  a  function  of 
frequency.  The  data  were  obtained 
in  a  continuously  tunable  oscillator 
developed  in  the  laboratory. 

Frequency  Stability 

Of  all  the  requirements,  that  of 
stability  is  one  of  the  most  im¬ 
portant.  Slight  frequency  shifts 
can  necessitate  fre<iuent  retuning  of 
the  receiver.  If  intercarrier  .sound 
is  employed  in  the  receiver,  it  is 
believed  that  a  maximum  warm-up 
drift  of  500  kilocycles  is  tolerable, 
which  is  0.05  percent  of  the  top 
required  frequency  of  930  mega¬ 
cycles.  If  intercarrier  sound  is  not 
used,  then  the  drift  tolerance  must 
be  reduced  to  the  order  of  50  kilo- 
c.vcles,  a  ten-fold  improvement  in 
the  drift  performance.  In  addition, 
microphonics  become  a  serious 
problem  that  would  otherwise  be 
inconsequential  if  an  intercarrier 
sound  system  were  u.sed.  For  these 
reasons,  .separate  channel  i-f  ampli¬ 
fiers  are  impractical  and  are  not 
recommended  for  this  application. 

Those  contemplating  the  design 
of  uhf  converters  using  the  6AF4 
may  also  be  faced  with  the  50-kilo- 
cycle  drift  tolerance;  however,  the 
required  top  frequency  of  operation 
will  be  only  800  megacycles  and  may 
be  lower.  This  factor  will  allow  the 
use  of  additional  capacitance  load¬ 
ing  to  decrease  the  effects  of  tube- 
capacitance  variations. 

Frequency  deviations  not  result¬ 
ing  from  temperature  instability 


FIG.  9— Drift  measurement  on  a  test  oscillator  tube  fixed  tuned  at  930  me  is  checked 
by  sero-beating  with  precision  oscillator  at  40’mc  i-i 
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are  often  the  result  of  chanKes  both 
in  the  applied  voltages  or  in  the 
circuit  elements.  Anode  voltage 
changes  affect  the  transconductance 
of  the  tube  and  the  electron  transit 
time.  The  heater  voltage  may 
affect  the  space  charge  within  the 
tube,  depending  upon  cathode  acti¬ 
vation,  and  also  affects  the  input 
capacitance.  Figure  6  shows  typi¬ 
cal  stability  curves  for  plate  and 
heater  voltage  variations  of  the 
6AF4  operating  near  its  resonant 
frequency. 

An  inspection  of  the  curves  shows 
that  the  frecpiency  shift  is  nearly 
25  kilocycles  per  volt  for  anode 
voltage,  while  the  .shift  due  to 
heater  voltage  is  approximately  50 
kilocycles  for  a  change  of  0.1  volt. 
Changes  in  line  voltage,  therefore, 
result  in  the  effects  becoming  cumu¬ 
lative,  variations  of  ten  percent 
causing  a  frequency  shift  greater 
than  the  500-kilocycIe  requirement 
for  an  intercarrier  sound  sy.stem. 
However,  becau.se  line  voltage 
changes  of  ten  percent  generally 
do  not  occur  instantaneou.sly,  the 
situation  is  more  tolerable  than 
may  be  first  assumed. 

It  is  evident  that  if  a  receiver 
of  high  quality  is  to  be  built,  regu¬ 
lation  of  both  plate  and  heater 
voltage  for  the  o.scillator  is  re¬ 
quired.  Regulation  of  the  anode 
supply  voltage  alone  is  very  bene¬ 
ficial,  although  not  a  completely 
satisfactory  solution. 

Mounting  Considerations 

Stability  of  the  external  circuit 
elements  can  best  be  achieved  by 
using  construction  materials  which 
are  relatively  independent  of  tem¬ 
perature,  vibration,  and  aging.  It 
is  recommended  that  mica-filled 
rubber  or  ceramic  sockets  be  used. 
Materials  with  low  temperature 
coefficients  should  be  used  for  the 
re.sonant  circuit  construction.  Un¬ 
necessary  insulation  material  and 
mechanical  supports  should  be 
omitted  wherever  possible  without 
causing  microphonism.  It  is  de¬ 
sirable  to  shock-mount  the  complete 
tuner  as.sembly  so  far  as  possible 
from  the  loudspeaker  to  minimize 
any  microphonics. 

The  seating  position  of  the  tube 
in  its  socket  can  vary’  the  gen¬ 
erated  frequency  by  as  much  as 


ten  megacycles.  It  is  therefore 
recommended  that  the  tube  be 
clamped  securely  in  its  socket  by 
use  of  a  conventional  miniature 
shield  and  external  clamp  arrange¬ 
ment.  Alignment  of  the  oscillator 
should  be  made  after  the  assembly 
is  clamped.  Such  an  assembly  will 
also  help  suppre.s*  microphonics. 

Product  Control  Test 

Special  test  methods  and  equip¬ 
ment  were  developed  to  control  the 
product,  frequency  drift  of  the 
tube  and  variation  in  generated 
frequency  being  of  particular  in¬ 
terest.  Figure  7  shows  a  test  o.scil- 
lator  used  for  measuring  generated 
frequency  and  developed  oscillator 


FIG.  10 — Frequency  drill  curre  ihowe 
that  receieers  can  be  built  lo  compen- 
late  adequately  lor  intercarrier  sound 
■yttem 

grid  current.  Operating  frequency 
is  centered  at  1,000  megacycles 
using  a  half-wave,  unloaded  trans¬ 
mission  line.  Incorporated  in  the 
oscillator  box  is  a  tunable  wave- 
meter. 

Limits  can  be  placed  on  the  gen¬ 
erated  frequency  test  that  will 
facilitate  the  control  of  the  lead 
inductance  and  interelectrode  ca¬ 
pacitances.  A  distribution  curve 
for  generated  frequency  in  the  test 
oscillator  is  shown  in  Fig.  8.  The 
designer  will  find  that  if  a  trans¬ 
mission  line  with  a  characteristic 
impedance  of  100  ohms  or  greater 
is  used,  a  trimmer  capacitance  with 
values  up  to  0.25  micromicrofarad 
placed  at  the  end  of  the  line  will 
be  sufficient  to  compen.sate  for  tube 
variations. 

Measuring  Frequency  Drift 

An  accurate  evaluation  of  the 
warm-up  drift  characteristics  of 
the  tubes  required  the  design  of  a 
frequency-drift  test  set.  To  avoid 
any  additional  variables  introduced 


by  switching,  the  test  o.scillator  is 
operated  at  a  fixed  frequency  of 
930  megacycles.  The  o.scillator  is 
electrically  similar  to  that  which 
would  be  u.sed  in  the  application, 
but  is  simpler  mechanically.  A 
block  diagram  of  the  drift  .set  is 
shown  in  Fig.  9.  The  tube  under 
test  operates  as  the  local  o.scillator 
of  a  tuner  using  a  crystal  mi.xer 
and  a  40-megacycle  intermediate 
frequency.  A  second  890-megacycle 
variable  oscillator  serves  as  the 
signal  source  for  the  receiver.  The 
output  of  the  crystal  mixer  is  fed 
to  a  40-megacycle  i-f  amplifier  with 
a  4-megacycle  bandwidth.  .4  diode 
detector  followed  by  an  audio  am¬ 
plifier  supplies  an  audio  signal  to 
the  speaker. 

An  i-f  beat-frequency  oscillator 
covering  a  frequency  range  from  40 
to  46  megacycles  is  used  to  deter¬ 
mine  the  frequency  variation  of  the 
oscillator  under  test.  All  the  oscil¬ 
lators  except  that  under  test  are 
enclosed  in  metal  boxes,  and  all  the 
equipment  is  supplied  with  well- 
regulated  plate  and  heater  voltages. 
Equipment,  except  the  test  oscil¬ 
lator,  is  made  to  reach  thermal 
equilibrium  by  allowing  it  to  oper¬ 
ate  for  a  minimum  of  one  hour. 
After  the  equipment  has  stabilized, 
the  tube  under  test  is  inserted  in 
the  oscillator  and  the  voltages  are 
applied  immediately.  Zero  beat  is 
obtained  as  quickly  as  possible ;  the 
initial  reading  is  taken  at  30  sec¬ 
onds. 

Measurements  are  taken  at  regu¬ 
lar  intervals  thereafter  until  fre¬ 
quency  stabilization  is  reached. 
Usually,  stability  occurs  within  ten 
minutes  from  the  time  the  first 
reading  is  taken.  Typical  drift 
curves  for  the  6AF4  operating  at 
930  megacycles  are  given  in  Fig. 
10.  The  average  total  frequency 
drift  of  the  tubes  has  been  estab¬ 
lished  at  approximately  900  kilo¬ 
cycles  in  the  negative  direction. 
This  value  represents  a  drift  of 
0.1  percent  of  the  operating  fre¬ 
quency.  Expected  normal  maximum 
and  minimum  variations  in  tubes 
are  indicated  by  the  dotted  curves. 
If  the  drift  characteristics  of  the 
tube  can  be  accurately  predicted, 
methods  of  compen.sation  can  be 
employed  to  achieve  the  desired 
requirements  for  an  intercarrier 
sound  receiver. 
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Switch  Provides 


Typical  small  unit  lor  use  with  an  oscilloscope 


PRESENCE  and  maKnitude  of  a 
nonvaryinif  component  of  a 
sipmal  are  often  worthwhile  factors 
to  know.  The  followinir  devices 
allow  any  oscilloscope  to  display  this 
information  without  requiring  any 
special  connections  or  alterations 
of  any  kind. 

The  principle  can  best  be  intro¬ 
duced  by  considering  a  crude  e.\- 
pedient  for  obtaining  the  type  of 
data  mentioned.  Suppose  one  wants 
to  know  the  approximate  size  of  the 
d-c  component  of  a  signal  under 
observation.  If  the  input  terminals 
j  of  the  oscilloscope  are  momentarily 
I  shorted,  the  pattern  will  give  a 
i  vertical  jump  whose  magnitude  can 
j  be  estimated  and  which  is  propor- 
1  tional  to  the  signal’s  d-c  component, 
j  The  following  devices  are  special 
fast  electronic  switches  or  shorting 
bars  that  alternately  (automatically 
on  every  other  sweep)  trace  the 
®  signal  under  test  and  then  short  the 
input  terminals  to  trace  the  zero- 
voltage  axis.  They  are  activated  by 
the  oscilloscope’s  own  .sweep  circuit 
and  thus  require  few  components. 

When  in  operation  the  oscillo¬ 
scope  will  display  a  graph  of  volt¬ 
age  as  a  function  of  time  as  well 
as  a  straight  line  showing  the  axis 
from  which  this  voltage  is  actually 
measured.  One  might  ask  how  the 
capacitance-coupled  amplifiers  can 
even  carry  any  information  about 
a  d-c  component  that  may  exist. 


This  action  occurs  becau.se  the 
capacitors  pass  the  changes  in  volt¬ 
age  as  the  signal  is  turned  on  and 
off.  They  pass  a-c  whose  amplitude 
(besides  the  varying  component)  is 
proportional  to  the  magnitude  of 
the  d-c  component. 

The  system  works  equally  well 
for  net  positive  or  negative  voltages 
and,  if  no  d-c  is  present,  it  will 
pre.sent  the  signal  with  a  straight 
line  through  its  average  value.  If 
a  battery  is  connected  to  the  input, 
one  sees  two  straight  lines  sepa¬ 
rated  by  an  amount  prf)portional 
to  the  voltage.  This  is  similar  to 
a  breaker  or  chopper  amplifier  and 
the  signal  being  passed  by  the  ver¬ 
tical  amplifiers  is  a  .square  wave 
a’ltomatically  synchronized  at  the 
puiper  points. 


FIG.  1 — A  waveform  and  its  appear¬ 
ance  with  an  ordinary  oscilloscope  (A) 
and  (B).  The  waveform  U  periodically 
shorled  out  (C)  and  its  displayed  op- 
pearance  when  the  short  is  added  or  re¬ 
moved  before  each  new  sweep  (D) 


By  R.  STUART  MACKAY 

of  Electrical  Engineering 
f'nivernitg  of  California 
iterkelept  California 


At  A  in  Fig.  1  is  shown  a  voltage 
varying  with  time  and  having  a  d-c 
component  making  its  average 
value  r.  If  applied  to  most  oscillo¬ 
scopes,  the  pattern  would  appear  as 
at  B,  with  the  d-c  removed  and  the 
average  value  of  the  varying  com¬ 
ponent  at  the  center.  After  passing 
through  the  electronic  switch,  the 
voltage  is  alternately  turned  on 
and  off  and  so  the  actual  voltage 
presented  to  the  oscillo.scope  is  that 
shown  at  C.  It  will  be  displayed 
as  shown  at  D. 

This  combination  pattern  will 
automatically  center  itself  in  the 
most  desirable  possible  manner  so 
that  the  center  of  the  total  signal 
will  be  at  the  center  of  the  screen 
and  the  test  voltage  and  the  zero 
axis  will  be  at  top  and  bottom, 
equally  spaced  from  the  center. 

Bistable  Multivibrator 

A  circuit  for  accomplishing  this 
action  is  shown  in  Fig.  2.  The  saw¬ 
tooth  sweep  voltage  from  the  os¬ 
cilloscope  is  differentiated  to  give  a 
negative  pulse  at  the  end  of  each 
•sweep.  This  pulse  changes  the  state 
of  a  trigger  pair  before  each  new 
sweep.  The  trigger  pair  (bistable 
multivibrator)  turns  a  diode  net¬ 
work  or  switch  on  and  then  off  on 
alternate  sweeps. 

If  the  control  tubes  are  biased 
into  conduction  they  short  any 
signal  to  ground,  while  if  they  are 
biased  off  they  leave  the  oscilloscope 
input  terminals  open-circuited.  If 
the  tubes  are  held  in  conduction  by 
an  external  current,  their  incre¬ 
mental  resi.stance  goes  to  zero.  It 
should  be  pointed  out  that  one  could 
use  series  switching  by  interchang¬ 
ing  the  series  cathode  resistor  and 
the  switch  tuIies.  This  requires  a 
lower  input  impedance. 

By  the  use  of  cross-connect  ca¬ 
pacitors  as  large  as  showm,  the 
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D-C  Reference  Display 


By  use  of  fast-o|»eratiiijj  switeliinji  eireuits.  any  oseilloseope  may  he  used  to  display  the 
ma^iitude  of  the  nonvarving  eomponent  of  a  signal.  The  zero-signal  axis  is  always  obvious 
no  matter  where  the  gain  and  centering  adjustments  are  set 


switching  of  the  triKKer  pair  is 
made  independent  of  the  input 
pulse  size  (sweep  amplitude).  The 
trigger  pair  and  its  power  supply 
are  floating  freely  with  respect  to 
ground.  This  allows  direct  coupling 
of  the  push-pull  signal  into  the 
diodes.  For  short  .sweeps,  the 
power  supply  can  bias  the  diodes  on 
and  capacitance  can  couple  the  off 
signal  to  the  diodes.  In  general  it 
is  easier  to  couple  power  into  the 
isolated  .system  through  the  power 
transformer  at  a  60-cycle  rate. 

Variation 

Figure  3  shows  another  circuit 
that  performs  this  same  operation. 
It  is  made  as  different  as  possible 
from  that  of  Fig.  2  to  illustrate 
other  possibilities.  Here  two  triodes 
are  placed  back-to-back,  one  to 
short  positive  signals  and  the  other 
negative  ones.  The  triodes  are 
normally  maintained  in  the  con¬ 
ducting  state  by  connecting  their 
grids,  through  a  resistor,  to  B  -  . 
The  trigger  pair  periodically  bia.ses 
these  tubes  off  to  remove  the  clamp¬ 
ing  action  and  allow  a  signal  to 
pass.  Once  again,  the  trigger-pair 


Sketchas  oi  tom*  typical  pattern!.  A 
poorly  iiltered  hali-waTO  power  lupply 
(A),  one  filtered  belter  (B),  an  un- 
filtered  neqative  half-wave  supply  (C) 
and  a  tine  wove  with  no  steady  com¬ 
ponent  (D) 


voltage  swing  must  be  greater  than 
the  largest  expected  input  signal  if 
the  switch  tubes  are  to  stay  under 
control  throughout  the  input  cycle. 

Though  it  is  only  required  that 
the  grids  of  the  switch  tubes  be 
driven  negative,  there  is  loading  by 
them  near  zero  volts  so  a  cathode 
follower  is  placed  between  the  trig¬ 
ger  pair  and  these  tubes.  If  con¬ 
nected  as  .shown,  it  can  handle  the 
full  voltage  swing.  Rather  than  use 
cathode-resi.stor  bias  as  before, 
the  trigger  pair  has  its  cathode 


grounded  and  employs  separate 
positive  and  negative  power  sup¬ 
plies.  A  simple  selenium-rectifier 
full-wave  doubler  supplies  voltage 
with  a  readily  available  midtap,  as 
will  a  full-wave  quadruplet  if  a 
larger  voltage  swing  is  desired. 
Line-voltage  fluctuations  have  no 
effect  (for  voltages  from  say  100  to 
300  volts)  if  corresponding  com¬ 
ponents  in  the  multivibrator  are 
approximately  matched. 

Application  Changes 

The  circuits  shown  were  to  be 
u.sed  with  an  oscilloscope  with  a 
high  input  impedance.  These  cir¬ 
cuits  may  be  followed  by  a  cathode 
follower  so  that  there  would  be  no 
capacitive  loading  nor  attenuation 
to  cau.se  difficulty  when  the  input 
resistor  is  made  large.  For  study¬ 
ing  fast  waveforms,  a  smaller  in¬ 
put  resi.stor  can  be  used  with  ger¬ 
manium  diodes  for  the  switch 
elements.  In  some  cases  these  units 
may  be  preceded  by  an  attenuator 
so  that  a  switch  tube  is  never 
driven  out  of  the  condition  deter¬ 
mined  by  the  trigger  pair  to  cause 
distortion. 


FIG.  2 — Diode  circuit  controlled  by  a  bistable  multivibrator  FfG.  3 — Triode  swilchinq  circuit  with  back-to-back  connection 
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Double-Counter  F-M  and 


Drift  due  to  elTeets  of  temperature,  humidity  and  voltaj^e  are  caneelled  to  maintain 

eonstant  renter  frecpienev  in  a  new  eireuit.  It  is  useful  in  hi^h-ipiality  f-m  reeeivers.  for 
afc  in  f-m  transmitters  or  as  basis  of  wide-range  frequeney-<leviation  meter 


Need  exists  for  a  frequency-dis¬ 
criminating  circuit  having  a 
high  degree  of  stability  (as  to  tem¬ 
perature,  vibration  and  aging 
effects)  and  large  bandwidth  at 
medium  intermediate  frequencies, 
accompanied  by  good  linearity.  A 
further  objective  is  automatic  fre- 
([uency  control  of  wide  operating 
and  capture  range  and  high  degree 
of  long-term  stability.  Basically, 
principles  of  a  well-known  pulse 
counter  demodulator  are  applied  in 
this  circuit,  which  consists  of  two 
such  counters  connected  in  a  special 
manner  to  be  described.  For  this 
reason  it  is  referred  to  as  the  dou- 
l>le-counter  demodulator  circuit. 

Circuit  Description 

The  double  counter  consists  of 
two  counters  with  outputs  con¬ 
nected  in  series  preceded  by  lim¬ 
iters  and  frequency  conversion  cir¬ 
cuits,  as  shown  in  Fig.  1.  The  i-f  or 
signal  frequency  /,  is  fed  directly 
to  the  input  of  the  two  mixers. 
There  the  signal  mixes  with  the 
respective  crystal  oscillators.  The 
o.scillators  may  also  be  tunable  for 
si)ecial  applications. 

The  two  crystal-oscillator  fre¬ 


quencies  /,  and  /.  are  equally  spaced 
on  both  sides  of  the  input  frequency 
/..  /■  being  below  and  /j  above  it. 
The  two  resulting  signals  and 
frf,  are  fed  into  two  separate 
squaring  amplifiers.  The.se  ampli¬ 
fiers  provide  the  necessary  scjuare 
wave,  which  after  differentiation 
operates  the  counter  circuits.  The 
counter  design  is  conventional  with 


Table  I — Experimental 
Demodulators 


Chariirteri>tir, 

Circuit  A  Circuit  B 

C.enler  frec|uency 
Cr%>lal  frenuencie* 

4.0  me  4.5  me 

/. 

3.92  me  t.O  me 

h 

1.08  me  5.0  me 

Peak  separation 

O.lh  me  1.0  me 

one  counter  indicating  the  rate  of 
positive  pulses  and  the  other  that 
of  the  negative  pulses.  The  indi¬ 
vidual  counter  unidirectional  out¬ 
puts  are  combined  by  connecting 
their  integrating  circuits  to  a  com¬ 
mon  point. 

The  principle  of  operation  is 
shown  in  Fig.  2.  At  the  center  fre- 
(piency  f.=  (.f,+f~)/2  the  voltage 


outputs  of  the  two  counters  cancel 
out  and  the  d-c  output  voltage  is  . 
zero.  As  the  frequency  is  changed 
from  the  center  frequency  the  abso¬ 
lute  value  of  the  d-c  voltage  in¬ 
creases,  with  either  a  negative  or  a 
positive  polarity  depending  on  the 
direction  in  which  the  frequency 
is  changed  until  the  frequency  of 
one  of  the  crystal  oscillators  is 
reached. 

As  the  frequency  is  changed 
further  the  output  voltage  remains 
approximately  constant,  but  only  if 
the  bandwidths  of  the  individual 
counters  with  their  associated  am¬ 
plifiers  and  limiters  are  adequate. 
This  is  true  if  the  bandwidth  is 
greater  than  the  frequency  separa¬ 
tion  of  the  two  extremes  of  the  ob¬ 
served  resultant  curve.  The  effects 
of  smaller  bandwidths  are  illus¬ 
trated  in  Fig.  3. 

Assuming  that  both  counters  are 
identical  and  that  the  components 
have  the  .same  characteristics,  any 
drift  due  to  aging,  changes  in  tem¬ 
perature,  humidity  and 'or  voltage 
cancels  out  in  the  output  and  the 
center  frecpiency  does  not  shift. 

For  given  counter-circuit  ele¬ 
ments  the  slope  of  the  output  versus 
frequency  curve  near  the  center  fre¬ 
quency  is  independent  of  the  peak 
separation.  Peak  .separation  is  here 
defined  as  e(iual  to  the  frequency 
difference  of  the  two  cry.stal  oscil¬ 
lators.  The  term  peak  separation 
was  chosen  as  a  convenient  analogy 
to  the  conventional  type  of  f-m  dis¬ 
criminator.  Figure  2  illustrates  this 
property. 

If  relatively  high  time  con¬ 
stant  of  Fig.  1  is  used  to  provide 
high  slope  near  the  center  fre- 
((uency,  when  only  moderate  distor¬ 
tionless  deviations  are  required  a 
wide  peak  .separation  will  in  such 
design  obtain  an  afc  action  over  a 
comparatively  large  range. 


FIG.  1  -Block  diagram  oi  the  doubIe<ounter  diicriminator.  Diiierenliating  com¬ 
ponent*  ore  C»  and  Ri>;  Ci  and  Ri  are  integrating  component* 
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Large  peak  separation  is  possible 
depending  only  on  the  bandpass  of 
the  squaring  amplifiers  and  inde¬ 
pendent  of  the  preceding  i-f  or  sig¬ 
nal  frequency.  The  part  of  the 
curve  between  the  peaks  is  linear, 
thus  introducing  little  distortion 
when  used  for  demodulating  f-m 
signals. 

One  of  the  di.sadvantages  of  the 
single  counter  circuit,  an  image 
usually  within  1  me  of  the  desired 
frequency,  is  not  present  in  the 
douWe  counter  since  this  circuit,  by 
itself,  does  not  introduce  any  addi¬ 
tional  images.  The  resultant  fre¬ 
quency  versus  output  voltage  func¬ 
tion  is  single  valued  for  the  double 
counter  and  double  valued  for  a  con¬ 
ventional  counter. 

Further  Adrantages 

A  considerable  advantage  of  this 
circuit  over  the  single  counter, 
when  used  for  automatic  frequency 
control,  is  that  the  d-c  output 
voltage  is  zero  at  the  center  fre¬ 
quency,  thus  obviating  provision  of 
a  .separate  source  of  a  well-stabi¬ 
lized  d-c  reference  voltage. 

Since  there  are  no  tuned  circuits 
in  the  double  counter,  no  alignment 
or  adjustment  is  required  either  at 
the  factory  or  in  the  field.  The  cir¬ 
cuit  can  be  conveniently  used  for 
afe  and  f-m  demodulation  simul¬ 
taneously. 

This  circuit  combines  the  con¬ 
venience  of  the  discriminator-curve 
shape  peculiar  to  the  Foster-Seeley 
discriminator  with  the  high-slope 
linearity  and  absence  of  tuned  cir¬ 
cuit  elements  encountered  in  con¬ 
ventional  counter-type  demodula¬ 
tors.  The  advantage  of  cancellation 
of  component  etfects  is  unique  in 
this  circuit. 

Two  experimental  double  counter 
f-m  demodulators  were  built  with 
characteristics  shown  in  Table  I. 


The  response  curves  are  shown  in 
Fig.  4.  The  circuits  were  identical 
in  both  cases,  with  only  the  crystal 
oscillator  frequencies  being  differ¬ 
ent.  The  bandwidth  of  the  squar¬ 
ing  and  amplifying  circuits  was  ap¬ 
proximately  1  me.  The  following 
tests  were  made  using  the  4.5-mc 
double  counter. 

Voltage  Stability 

The  B-plus  voltage  for  the  entire 
circuit  (counters  and  amplifiers) 
was  changed  20  percent.  The  cen¬ 
ter-frequency  shift  under  these  con¬ 
ditions  was  4  kc  or  890  parts  per 
million  with  respect  to  the  input 
frequency.  Distortion  at  ±250-kc 
deviation  was  measured,  using  a 
1,000-cycle  modulating  frequency. 
A  Boonton  202B  signal  generator 
with  a  Univerter  providing  4.5-mc 
carrier  frequency  was  used. 

The  4.5-mc  signal  was  then  ampli¬ 
fied  to  about  2  volts  in  an  SKL 
model  202P  wide-band  amplifier. 
No  attempts  were  made  at  minimiz¬ 
ing  distortion  and  the  circuit  was 
tested  in  its  original  form.  Second- 
harmonic  distortion  was  1  per  cent 
and  third  1.25  per  cent  at  these 
deviations. 

It  is  believed  that  considerable 
improvement  is  possible  at  the  ex¬ 
pense  of  some  elaboration  as  tests 
with  other  counters  indicate.  The 
distortion  in  the  signal  generator- 
Univerter-wide  band  amplifier  link 
alone  could  not  be  measured  with 
available  test  equipment. 

From  these  figures  it  is  seen  that 
in  the  experiment  described  the 
ratio  of  peak  separation  to  undis¬ 
torted  frequency  swing  is  of  the 
order  of  2.  This  value  compares 
favorably  with  the  Foster-Seeley 
discriminator.  The  maximum  value 
of  the  ratio  could  not  be  accurately 
established  because  of  limitations 
of  available  test  equipment. 


FIG.  2  -Damodulator  cuttm;  (A)  ahowt 
wide  peak  leporation  and  (B)  Is  <or  nar¬ 
row  peak  separation 


FIG.  3^— EHect  oi  ampliilet  bondwtdth 
on  the  shape  oi  resultant  curve 


are  given  in  Table  I 
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How  to  Apply 


Improperly-applied  vihration  isolators  may  amplify,  rather  than  reduee.  meehanieal  mo¬ 
tion  imparted  to  eleetronie  ecpiipment  aboard  aireraft.  ships  and  other  vehieles.  Data  pro¬ 
vides  ‘luide  for  use  of  isolators  to  minimize  vihration-eaused  malfiinetions 


INSTRUMENTS  for  aircraft,  ships 
and  other  vehicles  have  multi¬ 
plied  rapidly  in  the  last  decade,  and 
more  precision  electronic  devices 
are  constantly  being  used.  Vibra¬ 
tion  is  a  potential  source  of  trouble 
to  all  of  these  instruments. 

Motion  is  the  most  noticeable 
effect  of  vibration.  In  the  presence 
of  mechanical  vibration,  reading 
and  adjustment  become  difficult 
and  unnecessarily  tiring  to  the  op¬ 
erator.  .Accompanying  motion  is  ac¬ 
celeration  force  which,  if  great 
enough,  can  damage  equipment  or 
cause  malfunction. 

Vibration  control  techniques  have 
been  devised  to  provide  dynamic 
protection.  However,  an  incorrectly 
applied  vibration  isolator  can  am¬ 
plify  vibration  and  cause  more  dam¬ 
age  than  would  ordinarily  result 
from  rigid  mounting.  It  is  the  aim 
of  this  paper  to  guide  the  designer 
in  .selection  of  vibration  isolators, 
presenting  enough  information  to 
determine  approximate  preliminary 


FIG.  1 — Typical  methodi  of  placing 
vibration  isolators 


design  data  with  a  minimum  of 
calculations. 

The  equipment  to  be  i.solated  is 
assumed  to  be  a  rectangular  object 
mounted  on  four  elastic  elements  as 
shown  in  Fig.  1. 

Preliminary  Data 

Before  considering  application  of 
vibration  isolators  to  a  specific  in- 
.stallation,  the  following  informa¬ 


tion  should  be  considered: 

(1)  Exciting  frequencies  and  ex¬ 
cursions  (or  acceleration  forces)  of 
supporting  structure  at  these  fre¬ 
quencies. 

(2)  Critical  frequencies  of  equip¬ 
ment  and  e.xcursions  (or  accelera¬ 
tion  forces)  equipment  can  tolerate 
at  the.se  frequencies. 

(.3)  Dimensions,  weight  and  loca¬ 
tion  (in  all  three  planes)  of  center 
of  gravity  of  equipment. 

(4)  Space  allow'ed  for  placing 
isolators  and  for  motion  of  equip¬ 
ment. 

(.5)  Required  stability.  Will  in¬ 
stallation  be  subjected  to  transient 
shock  loads?  Can  equipment  tol¬ 
erate  angular  motion? 

(6)  Environment — ambient  tem¬ 
peratures,  possible  corrosive  atmos¬ 
pheres  (such  as  pre.sence  of  sun¬ 
light,  solvents  or  ozone). 

(7)  Stiffness  of  supporting  struc¬ 
ture. 

(8)  Requirements  of  applicable 
military  specifications.  Some  com- 


FIG.  2 — Typical  vibralion  test  curv*  oi  a  tyitem  axcited  in  the 
vertical  direction 


FIG.  3 — Chart  lor  determining  traiumUeibility  (or  vibration  eiii- 
eiency)  oi  an  ideal,  undamped,  linear  eyetem 
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FIG.  4-- Nomograph  for  maximum  acceleration  force  of  simple  harmonic  motion 


By  R.  J.  DICKIE 

l*roject  Enuiiicrr 
Kobinuon  Aviatwn 
Ttterboro,  Sctc  Jerney 


mon  s  pec  ilkat  ions  are:  JAN-C- 
172A,  AN-E-19.  MlL-E-5272  and 
BuShips  40T9. 

Most  vibration  isolator  manufac¬ 
turers  will  recommend  a  suitable 
installation  if  provided  with  this 
information. 

Vertical  Natural  Frequency 

Fijrure  2  is  an  actual  test  curve 
of  a  sprinK-supported  equipment 
vibrated  in  the  vertical  direction 
throufth  a  frequency  range,  thus 
considering  only  the  vertical  natu¬ 
ral  frequency  of  the  system.  When 
the  .system  is  excited  at  its  natural 
frequency,  the  system  will  be  in 
resonance  and  exciting  forces  will 
lie  amplified  rather  than  reduced. 
Therefore,  it  is  very  desirable  to 
adjust  the  natural  frequency  so 
that  it  will  be  excited  as  little  as 
possible  in  .service  and  will  not  coin¬ 
cide  with  any  critical  frequencies  of 
the  equipment. 

Theoretically,  the  natural  fre- 
((uency  of  the  system  must  be  less 
than  0.707  times  the  exciting  fre¬ 
quency  if  the  equipment  is  to  be  i.so- 
lated.  In  practice  it  is  customary 
to  have  the  natural  frequency  a 
maximum  of  40  percent  of  the  ex¬ 
citing  frecjuency  or  the  equipment 
critical  frequency.  To  prevent  the 
supporting  structure  from  disturb¬ 
ing  the  performance  of  the  .system, 
its  natural  frequency  should  be  at 
least  three  times  the  natural  fre¬ 
quency  of  the  equipment. 

Figure  3  shows  a  family  of 
curves  for  transmi.ssibility  as  a 
function  of  natural  frequency  and 
exciting  frequency.  These  curves 
are  u.sed  to  determine  a  natural  fre¬ 
quency  for  the  system  to  obtain  de¬ 
sired  transmissibility  at  the  excit¬ 
ing  frequency.  Efficiency  is  equal 
to  (1  —  transmissibility)  times  100 
percent. 


Typical  natural  frequencies  of 
systems  in  current  use  are  listed 
below : 

Natural 

Application  Frequency 

Reciprocating  engine 
aircraft  7tollcps 

Jet  powered  aircraft  12  to  20  cps 


Glossary  of  Vibration  Terms 

excursion — Total  motion  along 
iny  given  axis;  often  colled 
double  amplitude;  measured  in 
inches. 

Amplitude — One-half  the  ex¬ 
cursion;  measured  in  inches. 

Critical  Damping — Damping  re¬ 
quired  to  allow  o  spring-supported 
moss  to  return  to  its  equilibrium 
position  without  oscillating  after 
having  been  displaced. 

Transmissibility — Excursion  of 
the  equipment  divided  by  excur¬ 
sion  of  supporting  structure; 
sometimes  called  magnification 
factor;  symbol  TR. 

Vibration  Efficiency — (1  —  TR) 
X  100  percent;  sometimes  called 
vibration  obsorption. 

Natural  Frequency — Frequency 
of  free  vibration  of  o  spring-sup 
parted  moss  when  displaced  from 
its  equilibrium  position  and  re¬ 
leased;  expressed  in  cycles  per 
second  or  cycles  per  minute. 

Critical  Frequency  —  Natural 
frequencies  of  component  parts  or 
frequencies  .that  interfere  with 
equipment  operation. 


Ship.<,  trains  and  motor 

vehicle.s  25  cps 

Figure  4  is  a  nomograph  for  ac¬ 
celeration  force  a.s  a  function  of 
frequency  and  excursion.  Using  this 
chart  it  is  possible  to  determine  the 
forces  that  the  equipment  will  ex- 
jyerience  by  connecting  the  fre¬ 
quency  and  excursion  scales  with  a 
straight  edge  and  reading  maxi¬ 
mum  acceleration  force. 

Knowing  the  desired  vertical 
natural  frequency.  Fig.  5  may  be 
used  to  determine  the  vertical  char¬ 
acteristics  of  springs.  If  the  equip¬ 
ment  center  of  gravity  is  centered 
between  four  springs,  each  spring 
will  carry  i  the  weight  of  the  equip¬ 
ment,  and  four  identical  springs 
may  be  used. 

If  the  center  of  gravity  is  not 
centered  between  the  springs,  the 
equations  in  Table  1  may  be  used  to 
determine  the  load  on  each  spring. 
It  is  also  neces.sary  to  adjust  the 
•spring  rate  k  (sloiie  of  the  load- 
dertection  curve  of  the  spring)  so 
that  each  spring  will  have  the  same 
static  deflection  and  natural  fre¬ 
quency  when  carrying  its  normal 
load.  Figure  5  is  still  applicable. 

Horizontal  Natural  Frequency 

'  The  horizontal  natural  frequency 
should  also  be  less  than  40  percent 
of  the  exciting  frequency  or  equip¬ 
ment  critical  frequency. 

Figures  3,  4,  and  5  still  apply. 
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FIG.  S — Spring  rate,  static  deflection  and  natural  frequency  for  a  Uneor  spring- 
supported  moss 


but  Fijr.  2  no  lonKer  applies  since 
it  refers  only  to  vertical  excitation. 
Figure  6,  a  test  curve  of  the  same 
system  vibrated  horizontally,  is 
used  instead. 

Now  two  natural  frequencies  are 
involved.  These  include  a  lower 
mode  wherein  the  equipment  rocks 
about  a  point  well  below’  the  springs 
and  a  higher  mode  wherein  the 
equipment  oscillates  about  a  point 
in  the  vicinity  of  its  center  of  grav¬ 
ity.  Two  other  natural  frequencies 
will  occur  if  the  equipment  is  ro¬ 
tated  90  degrees  in  the  horizontal 
plane  with  respect  to  the  exciting 
force. 

Figure  7  can  be  used  to  determine 
the  approximate  frequencies  of 
these  modes  as  a  function  of  .spring 
rates  and  equipment  dimensions. 
These  curves  a.ssume  that  the 
equipment  is  solid,  of  uniform  ma.ss 
and  that  the  springs  are  attached 
at  the  extreme  corners. 

Figure  2  would  also  have  .shown 
more  than  one  natural  frequency  if 
each  of  the  four  springs  had  not 
had  the  same  natural  frequency  so 
that  the  equipment  translated  with 
little  rotation. 

The  e<iuipment  may  be  made 


merely  to  translate  under  horizontal 
excitation  by  fastening  the  springs 
in  the  plane  of  the  center  of  gravity 
(figures  IB  and  1C)  instead  of  the 
bottom  corners.  In  this  ca.se,  Fig.  7 
may  be  applied  by  letting  H/W 
equal  zero.  The  first  mode  will  be 
one  of  translation  and  the  .second 
mode  can  be  excited  only  by  tor¬ 
sional  excitation. 

Damping 

Damping  is  very  advantageous 
while  the  system  is  in  resonance 
because  it  reduces  transmissibility. 
.Some  disadvantage  appears  at  high 


FIG.  6 — Typical  Tibration  last  ciura  oi 
a  >7«tam  excited  in  th*  horixonlal  dirac- 
lion 


frequencies  where  damping  in¬ 
creases  transmissibility.  Some  ma¬ 
terials  have  the  inherent  character¬ 
istic  of  providing  damping  that 
varies  with  deflection,  thus  provid¬ 
ing  high  damping  at  resonance  and 
less  damping  at  higher  frequencies 
and  lower  excursions. 

Figure  8  show’s  maximum  trans¬ 
missibility  at  resonance  as  a  func¬ 
tion  of  damping.  Knowing  the 
impressed  excursion  at  the  natural 
frequency,  this  curve  may  be  ap¬ 
plied  to  determine  the  excursion  of 
the  equipment.  Or,  the  maximum 
allowable  excursion  may  be  deter¬ 
mined  by  dividing  the  total  clear¬ 
ance  by  the  impre.s.sed  excursion. 
Applying  this  figure  to  the  curve 
will  determine  the  necessary  damp¬ 
ing  coefficient. 

In  general,  it  is  desirable  to  have 
a  minimum  of  10  percent  of  critical 
damping  unless  the  natural  fre¬ 
quency  of  the  system  is  never 
excited  or  is  excited  for  only  a  few 
milliseconds.  Damping  greater  than 
25  percent  of  critical  can  be  ob¬ 
tained  only  by  using  elaborate 
dashpots  or  friction  devices. 

Some  commonly  used  resilient 
materials  are  listed  in  Table  II. 
The  figures  are  approximate  and  a 
manufacturer  should  be  consulted 
for  specific  information. 

Sample  Problems 

Problem  1 — A  gyroscope  shaft 
has  a  natural  frequency  of  20  cycles 
per  second.  Tests  of  a  rigidly 
mounted  unit  have  shown  that  an 
excursion  greater  than  0.020  inch 
at  this  frequency  will  damage  the 
bearings.  The  structure  excursion 
is  0.060  inch.  The  unit  is  3  inches 
in  diameter,  5  inches  long,  weighs 
4  pounds,  and  the  center  of  gravity 
is  centered.  Angular  motion  must 
be  held  to  a  minimum  and  1-inch 
clearance  is  available  all  aronnd  the 
installed  unit. 

Solution :  Minimum  transinissi- 
bility  required  at  20  cps  = 
0.020/0.060  =  0.33.  Maximum  al¬ 
lowable  natural  frequency  (Fig. 
3)  =  10  cps.  Desirable  natural 
frequency  =  8  cps.  Maximum  allow¬ 
able  transmi.ssibility  at  resonance, 
allowing  1-inch  thick  snubbers  for 
overload  protection  is 

1  2(0  060) 
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Table  I — Equations  ior  Support 
Loads  with  Uncentered  Center  of 
Gravity 


Ijoad  on  S|>riiiK  I  =  tt  — X 


Ijoad  on  Sprini?  11  =  W  —  X 


l»ad  on  Spriiif;  111  =  It'  X 


/) 


.  »> 


,  (It) 


Nolution  shown  in  Ki|;.  lA. 

It'  ^  total  weight  of  e<|uipnient. 


Minimum  allowable  dampinK 
(Fij?.  8)  =  12  percent  of  critical. 
Load  per  apring  =  4  lb/ 4  =  1 
pound.  Spring  rate  (Fig.  5)  =6.5 
pounds  per  inch.  Static  deflection 
'  of  linear  spring  (Fig.  5)  =  0.154 
inch. 

Because  a  minimum  of  rotation 
is  desired,  center  of  gravity  mount¬ 
ing  (Fig.  lA  and  IB)  .should  be 
used.  The  lateral  spring  rate  should 
then  equal  the  vertical  spring  rate 
(Fig.  7). 

The  gyro  may  be  mounted  on 
four  springs,  each  having  a  spring 
rate  of  6.5  pounds  per  inch,  verti¬ 
cally  and  laterally,  and  a  minimum 
of  12  percent  of  critical  damping, 
placed  equidistant  from  the  center 
of  gravity.  The  static  deflection  of 
the  gyro  will  be  0.154  inch  and  the 
translational  natural  frequencies 
8  cycles  per  second. 

Problem  2 — A  radio  is  to  be 
mounted  in  an  airplane.  It  is  10 
in.  wide,  16  in.  long,  and  10  in. 
high,  weighs  56  pounds  and  the 
center  of  gravity  is  centered.  The 
lowest  critical  frequency  of  the 
radio  is  30  cycles  per  second. 

Vibration  isolators  are  available 
with  a  vertical  natural  frequency 
of  9  cps  under  a  9-lb  load.  Their 
lateral  spring  rate  is  one  half  their 
vertical  spring  rate.  Will  these 


mounts  provide  i.solation  for  the 
radio  at  its  critical  frequency? 

Solution:  Load  per  mount  =  36 
lb/'4  =  9  lb.  Vertical  natural  fre¬ 
quency  =  9  cps.  Longitudinal 

natural  frequencies: 


1st  mode  =  0.65  x  9  =  6  cps  (Fig. 
7)  2nd  mode  =  1.65  x  9  =  15  cps. 
Lateral  natural  frequencies: 

JL 

IF  “  10  “ 

1st  mode  =  0.55  x  9  =  5  cps 
(Fig.  7) 

2nd  mode  =  1.55  X  9  =  14  cps 
Highest  natural  frequency  =  15  cps 

The  highest  transmissibility  at 
30  cps,  therefore,  is  0.35.  These 
mounts  will  probably  provide  ade¬ 
quate  vibration  isolation. 

Spring  Rates 

Thus  far,  it  has  been  assumed 
that  springs  were  linear,  having  a 
load-deflection  curve  typified  by 
the  curve  in  Fig.  9.  This  has  the 
disadvantage  of  having  poor  sta¬ 
bility  and  overload  characteristics 
— a  transient  shock  can  cause  the 
spring  to  move  to  its  bottom-most 
position  after  which  the  trans¬ 
mitted  force  increases  very  rapidly, 
subjecting  the  equipment  to  high 
accelerations. 

Many  vibration  isolators  are  non¬ 
linear,  the  typical  load-deflection 
curve  being  like  the  top  curve  in 
Fig.  9.  Both  of  the.se  springs  have 
the  same  initial  slope  and  both  have 
the  same  amount  of  travel,  but 
notice  the  increased  area  under 
the  nonlinear  curve.  This  area  is 
proportional  to  the  amount  of 
energy  a  spring  can  store,  hence 
a  much  greater  amount  of  energy 
is  required  to  obtain  solid  contact 
in  the  nonlinear  spring  than  is  re¬ 
quired  in  the  linear  spring. 

The  increasing  stiffness  of  the 
nonlinear  spring  also  serves  to  hold 
the  natural  frequency  approxi¬ 
mately  constant  if  the  static  load 
is  increased.  Nonlinear  vibration 
isolators  are  often  designed  to 
carry  loads  up  to  100  percent 
greater  than  the  lowest  rated  load 
with  little  change  in  natural  fre¬ 
quency  and  only  small  additional 
deflection. 

Figure  5  must  be  used  with  dis¬ 


cretion  when  it  is  applied  to  a  non¬ 
linear  spring.  The  spring  rate  k 
must  be  taken  as  the  dynamic  value 
and  will  no  longer  have  a  direct 
relationship  with  the  static  deflec¬ 
tion  as  shown  in  Fig.  5.  Instead  the 
.static  deflection  should  be  increased 
so  that  the  spring  rate  (or  slope 
of  the  load-deflection  curve)  will 
be  the  dynamic  value  when  the 
normal  load  is  placed  upon  the 
spring. 

Two  phenomena  are  caused 
by  nonlinearity,  particularly  the 
abrupt  nonlinearity  introduced  by 
snubber  contact.  These  are  jump 
and  harmonics  and  are  illu.strated 
in  Fig.  10. 

Jump  is  a  violent  continuation 
of  resonant  amplitudes  when  the 


FIG.  7 — Horizontal  natural  IroquonciM 
oi  a  unUormly  distributetl  man  mounted 
upon  Unoor,  undamped  iprinqe  actinq 
at  the  edqe  oi  die  mow 
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FIG.  10 — Vibration  phenomena  that  may 
exit!  in  o  nonlinear  lyttem 


impressed  frequency  is  increased 
through  the  natural  frequency, 
ceasing  abruptly  at  some  high  fre¬ 
quency  Decreasing  the  im¬ 
pressed  frequency  from  /,  results 
in  an  abrupt  increase  in  amplitude 
at  an  intermediate  frequency  /„ 
whence  the  amplitudes  are  the  same 


as  with  increasing  frequency.  Jump 
causes  large  acceleration  forces  and 
can  be  very  damaging  to  equip¬ 
ment  It  can  be  eliminated  by 
allowing  greater  operating  clear¬ 
ances,  reducing  the  transmissibility 
at  resonance  or  eliminating  the 
abrupt  change  in  spring  rate. 

Harmonics  are  a  mild  repetition 
of  resonance,  occurring  at  higher 
multiples  of  the  natural  frequency. 
The  equipment  moves  at  the  natural 
frequency  of  the  system.  Trans¬ 
missibility  of  the  harmonic  cannot 
exceed  the  transmissibility  of  reso¬ 
nance.  Therefore,  the  harmonic 
cannot  impose  any  greater  accelera¬ 
tion  forces  upon  the  equipment 
than  does  the  actual  resonance. 
Harmonics  are  shown  on  a  test 
curve  as  dotted  resonance  peaks  at 
the  frequency  at  which  they  occur. 

Installing  Isolators 

When  the  correct  vibration  iso¬ 
lators  have  been  selected,  they  must 
be  properly  installed  to  prevent 
malfunction. 

Each  isolator  should  be  placed  so 
that  its  center  stud  is  concentric 
with  the  outer  housing  when  the 
equipment  is  in  place  to  utilize  all 
of  the  operating  clearance.  If  the 
installation  is  to  be  made  in  the 
field,  correct  spacing  can  be  main¬ 
tained  by  using  isolators  mounted 
on  a  single  plate  or  in  the  form 
of  an  integral  mounting  base.  The 
number  of  screws  required  for 
fastening  the  isolators  is  consider¬ 
ably  reduced  by  this  procedure. 

Tubing  and  electrical  leads  must 
exert  as  little  force  and  spring  rate 
as  possible.  Extremely  stiff  leads 
and  tubing  will  short  out  any  vibra¬ 
tion  isolator  designed  for  a  light¬ 


Table  II — Commonly-Used  Resilient  Materials 


Material 

Damping 

Thickness 

Required 

Remarks 

Steel  springs 

i  % 

Function 
of  design 

Many  types  available 

Rubber 

2  to  5  % 

H’ 

Can  be  used  in  shear 

Many  varieties  available 

Knitted 

Stainles.s 

Steel  Wire 

15  to  20  % 

1' 

Wide  environmental  tolerance 

Felt 

4' 

Great  thickness  required  for  low 
natural  frequency 

(iork 

6% 

4' 

Same  as  felt 

weight  equipment.  If  limp  leads 
and  tubing  cannot  be  used,  the 
stiffness  of  leads  and  tubing  should 
be  considered  in  the  design  of  the 
isolators,  and  they  should  have  a 
bend  of  large  radius  between  equip¬ 
ment  and  supporting  structure  to 
reduce  and  control  their  stiffness. 

If  a  belt  drive  is  connected  to  the 
equipment,  there  is  a  force  exerted 
that  may  impair  the  performance 
of  the  vibration  isolators  by  forc¬ 
ing  the  equipment  against  the 
snubbers.  This  force  may  be  op¬ 
posed  by  an  equal  spring  force 
acting  in  the  opposite  direction. 
The  spring  used  should  have  a  de¬ 
flection  of  several  inches  to  exert 
the  required  force;  its  low  spring 
rate  will  then  affect  the  vibration 
performance  of  the  system  as  little 
as  possible. 

In  general,  it  is  not  advisable  to 
mount  upon  vibration  isolators  any 
object  protruding  from  an  aircraft 
skin.  Slipstream  buffeting  will 
render  the  isolators  ineffective  and 
severe  damage  may  result  to  the 
equipment. 

Pressure  -  sealed  blisters  and 
domes  in  aircraft  cannot  generally 
be  mounted  upon  vibration  iso¬ 
lators.  The  difference  between  am¬ 
bient  pressure  and  air  pressure 
inside  the  cabin  at  high  altitudes 
will  force  the  blister  outward  until 
the  isolators  are  pressed  firmly 
against  their  snubbers,  rendering 
them  ineffective. 

Summary 

A  well  designed  vibration  iso¬ 
lator  installation  should  have  the 
following  features : 

(1)  Center  of  gravity  of  the  in- 
.strument  in  the  plane  of  the  iso¬ 
lators  and  centered  or  as  closely  as 
possible. 

(2)  Isolators  spread  as  far  apart 
as  possible  and  correctly  spaced. 

(3)  Adequate  clearance  to  pre¬ 
vent  contact  with  adjacent  struc¬ 
ture. 

(4)  Natural  frequency  of  the 
supporting  structure  at  least  three 
times  the  natural  frequency  of  the 
system. 

(5)  Electrical  leads  and  tubing 
as  limp  as  possible  and  bent  to  a 
specified  radius  before  being  se¬ 
cured  to  the  adjacent  structure. 

(6)  Compliance  with  all  appli¬ 
cable  military  specifications. 
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Cairier  Amplifier 
Has  Zero  Drift 


Aircraft  flight  testing  witli  recording  oscillographs  is  speeded  up  using  an  amplifier 
equipped  to  maintain  zero  level  in  carrier-hridge  circuits.  Automatic  zeroing  circuit  can 
he  switched  in  to  com|)ensate  for  slow  drifts  whenever  dynamic  response  of  phenomena 

measured  exceeds  0.2  cps 


Drifting  of  oscillograph  data 
traces  is  essentially  eliminated 
by  use  of  a  new  technique  employed 
in  a  carrier  amplifier  designed  for 
stress  and  strain  and  other  para¬ 
meters  whose  measurements  are 
based  on  resistive  strain-gage  types 
of  transducers. 

In  the  past,  one  of  the  most  ex¬ 
asperating  problems  has  been  the 
drift  of  these  traces.  During  a 
long,  elaborate  and  expensive  test 
run,  sections  of  some  of  the  data 
have  been  completely  lost  when 
traces  are  driven  off  the  edge  of  the 
recording  paper.  Although  char¬ 
acteristics  of  the  new  equipment 
can  be  changed  as  desired,  most  ap¬ 
plications  are  satisfactorily  met 
with  circuit  constants  chosen  to 
permit  dynamic  response  down  to 
i  cps  but  which  eliminate  auto¬ 
matically  from  the  recordings  as 
drift  any  lower  frequencies. 

Applications 

A  characteristic  problem  in  flight 
research  is  that  instrumentation 
must  be  set  up  and  aligned  on  the 
ground  with  no  possibility  of 
further  in-flight  adjustment.  Drift 
of  oscillograph  record  traces  due  to 
changes  in  static  pressure,  temper¬ 
ature  and  load  at  various  altitudes 
or  flight  conditions  produces  off- 
scale  drift  and  loss  of  important 
dynamic  test  data.  Automatic  zero- 
drift  compensation  allows  multi¬ 
channel  transducer  systems  to  be 
operated  in  flight  for  dynamic 
studies  with  the  reference  position 
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of  each  data  trace  remaining  unaf¬ 
fected  by  static  disturbances  at  the 
bridge  circuit. 

The  problem  of  static  zero  drift 
becomes  especially  acute  in  ultra- 
high-gain  measurements  with 
transducers.  Temperature  effects, 
which  might  only  be  second  order 


or  insignificant  at  normal  gain,  pro¬ 
duce  off-scale  drift  problems.  Gain 
typical  of  the  amplifier  circuit  is  30 
microvolts  input  for  1-milliampere 
output  into  40  ohms.  Automatic 
drift  compensation  facilitates  com¬ 
plete  balancing  and  centering  of  the 
test  data  without  extensive  precau- 


Floah-monntlnq  Iraniduean  ntad  tor  dynoiiilc  praunr*  maasniamanta,  poittailotly 
on  abcrait 


FIG.  I — SinqU  choBoal  oi  fanprovad  instnunanlatlon  corriar  ompIUiar  using  saro- 
drill  compansation 
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tions  and  set-up  of  the  bridge 
circuit  itself. 

Tare  Compensation 

Resistance-gaire  bridge  weighing 
systems  often  encounter  the  prob¬ 
lem  of  tare  change  due  to  static- 
changes  on  the  structural  support. 
Such  tare  changes  may  arise  from 
leakage  of  weighed  substance  on  the 
.scale  platform,  bridge-temperature 
disturbances  or  hy.steresis  effects 
in  response  of  the  system.  Auto¬ 
matic  static  drift  compen.sation 
allows  long  unattended  operation  of 
dynamic  weighing  systems  without 
the  tare-change  problem. 

For  dynamic  stress  analysis, 
strain  gages  are  mounted  to  the  test 
structure  while  at  rest.  Test  con¬ 
ditions  under  operation  subject  the 
strain  pickups  to  both  static  and 
dynamic  loading.  Automatic  zero- 
drift  compensation  eliminates  the 
problem  of  having  to  rebalance  or 
adjust  every  bridge  circuit  to  bring 


the  dynamic  information  back  on 
the  record  scale  every  time  oper¬ 
ation  conditions  are  changed.  A 
high  sensitivity  may  be  set  for 
analysis  of  dynamic  components  of 
strain  to  the  exclusion  of  static 
components. 

Dynamic  studies  involving  ex¬ 
tensive  multichannel  transducer  in¬ 
strumentation  in  re.search  labora¬ 
tories  are  faciliated  by  the  circuit 
feature  since  non-temperature-com- 
pensated  transducers  may  be  used, 
bridge  balance  checks  and  adjust¬ 
ments  during  test  runs  are  elimi¬ 
nated,  and  economy  in  time  of  test 
personnel  is  achieved.  It  is  often 
nece.s.sary  that  equipment  be  set  up, 
balanced,  and  left  unattended  for 
.several  hours  in  the  field,  during 
which  time  isolated  transients  are 
to  be  recorded.  Expense  in  setting 
up  many  of  the.se  transient  tests 
dictates  the  utmost  in  reliability  of 
equipment,  and  off-scale  data  drift 
causing  a  loss  of  the  transient  to  be 


measured  can  be  serious.  Auto¬ 
matic  compensation  insures  an  on- 
scale  recording  of  the  transient 
after  long-time  unattended  stand¬ 
ing  of  the  instrumentation. 

General  Arrangement 

The  block  diagram.  Fig.  1  shows 
the  typical  arrangement  of  a 
carrier  channel  with  power  supply- 
arranged  for  connection  to  an  array 
of  resistive  strain  gage  pressure 
transducers  of  a  type  illustrated. 
These  transducers  are  designed 
particularly  for  application  to  air¬ 
craft  surfaces  in  flight  or  wind- 
tunnel  investigations  of  localized 
pressure  variations.  The  trans¬ 
ducer  is  a  hollow  cylinder  with  a 
taut  diaphragm  at  one  end  and  a 
strain  gage  mounted  on  the  inner 
surface  of  the  diaphragm. 

Because  of  the  small  diameter, 
this  type  of  cell  conforms  reason¬ 
ably  closely  to  airfoils  and  other 
curved  structural  surfaces.  Loca- 
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tion  of  the  strain  gaKe  directly  on 
the  surface  acted  upon  by  the 
dynamic  pressures  produces  a 
phase-  and  amplitude-true  signal 
that  is  fed  through  the  bridge  cir¬ 
cuit  shown,  to  the  carrier  amplifier. 

After  the  bridge  circuit  has  been 
balanced  for  both  resistive  and  re¬ 
active  components,  a  reference  volt¬ 
age  is  applied  to  the  output  and  the 
bridge  off-balanced  resistively.  The 
equipment  is  then  put  into  opera¬ 
tion  and  measurements  are  re¬ 
corded  about  this  off-balance  posi¬ 
tion  which  provides  for  sensing  of 
positive  and  negative  signals. 

Power  Supply  Circuit 

The  complete  circuit  of  the  car¬ 
rier  amplifier  is  shown  in  Fig.  2. 
Stabilized  plate  and  filament  volt¬ 
ages  for  four  amplifier  channels  are 
derived  from  the  electronically 
regulated  power  supply  stabilized 
by  the  circuit  including  V„  F,  and 
V,.  The  filament  transformer  is  a 
constant-voltage  type.  Changes  in 
line  voltage  cause  a  corresponding 
change  in  plate  voltage  of  \\  whose 
cathode  voltage  and  bias  are  kept 
constant  by  the  action  of  voltage- 
reference  tube  V',.  Change  in  out¬ 
put  voltage  of  the  power  supply  is 
amplified  by  F,  and  applied  to  the 
grid  of  F„  controlling  the  voltage 
drop  through  F.  and  counteracting 
the  change  in  power-supply  output. 

The  power-supply  unit  also  con¬ 
tains  the  2,500-cpa  carrier  oscillator 
F„  which  is  tuned  by  L„  C,  and  C,. 
This  carrier  voltage  is  applied 
through  .separate  potentiometers  R„ 
/?,,  R,  and  R,  to  amplifier  tubes 
F.,  Vn  F,„  and  F„ — each  of  the  four 
channels  thus  being  independently 
controllable  and  containing  an  out¬ 
put  transformer  with  taps  to  permit 
impedance  matching  to  bridge  cir¬ 
cuits  of  120,  300,  and  1,000  ohms. 
Resistors  R^  through  /?,.  are  carrier- 
level  meter-shunt  resistors.  Re¬ 
sistors  R„  through  R„  are  substitu¬ 
tion  resistors  to  a.ssure  con.stant 
loading  of  tho.se  three  carrier  chan¬ 
nels  not  being  metered. 

In  physical  arrangement,  two 
carrier  channels  are  customarily  in¬ 
cluded  in  a  single  unit  and  the 
power  supply  is  arranged  to  operate 
two  amplifier  units  or  four  channels. 
In  many  cases  more  than  four 
channels  are  in  use  and  several 


power  supplies  are  in  operation. 
To  prevent  beating  between  chan¬ 
nels,  interconnections  cause  the 
various  oscillator  units  to  lock-in 
and  oscillate  at  a  common  fre¬ 
quency. 

Amplifier  Circuit 

Although  two  channels  of  ampli¬ 
fication  are  included  in  a  single 
unit,  the  schematic  of  Fig.  2  shows 
one  channel  as  typical.  Carrier 
voltage  is  supplied  to  the  bridge 
circuit  from  the  power  unit.  Re¬ 
active  balance  is  effected  by  C,  and 

R, !  while  resi.stive  balance  is  pro¬ 
vided  by  potentiometer  R„.  Switch 
S„  R„  and  Rj,  provides  for  coarse, 
medium  or  fine  adju.stment. 

Cardinal  points  of  the  bridge  are 
led  to  connector  J,  so  that  any  leg 
of  the  bridge  can  be  connected  to 
the  external  transducers.  Shunt 
resistances  and  the  calibrate  switch 
are  provided  to  cause  a  known 
bridge  unbalance  for  equipment 
calibration  during  operation. 

Bridge  output  is  transformer 
coupled  through  T,  to  the  voltage 
amplifier  consisting  of  the  two  cas¬ 
caded  sections  of  dual  triode  F,. 
Overall  amplification  is  determined 
by  the  step-type  gain  control 
Power  amplification  is  accomplished 
by  transformer  coupling  through  T, 
to  the  grids  of  dual  triode  F,.  Out¬ 
put  of  this  stage  is  fed  through  T, 
to  the  output  network  of  the  ampli¬ 
fier  where  different  modes  of  oper¬ 
ation  are  selected  through  control 

S, .  When  this  control  is  in  the  off 
position  all  amplifier  circuits  are  in¬ 
active  except  the  tube  filaments 
which  are  heated.  Switching  to  bal¬ 
ance  position  (bal)  activates  the 
amplifier  circuits  and  carrier  volt¬ 
age  passes  through  the  upper  secon¬ 
dary  windings  of  transformer  T„ 
is  rectified,  filtered,  and  then 
metered  at  Af,. 

Output  from  the  lower  secondary 
winding  of  T,  supplies  the  auto¬ 
matic-zero  compensation  circuit 
which  is  inoperative  when  the 
AUTO-FIXED  switch  is  in  the  fixed 
position.  This  position  of  the 
switch  is  used  during  the  process  of 
balancing  the  transducer  bridge 
both  resistively  and  reactively  as 
described  above  and  for  conven¬ 
tional  static-dynamic  measure¬ 
ments.  When  the  bridge  is  balanced. 


no  carrier  enters  the  amplifier 
or  reaches  transformer  T,  and 
therefore  meter  Af,  reads  zero. 

After  the  balancing  operation, 
switch  S,  is  turned  to  the  operate 
position  (OPR)  and  a  stabilized 
direct  current  from  the  power  sup¬ 
ply  is  injected  in  series  with  meter 
Ml  producing  a  reading  of  approxi¬ 
mately  7  ma  off  the  zero-center  posi¬ 
tion.  The  meter  reading  is  again 
brought  back  to  zero  by  operation 
of  the  resistive  balance  control  and 
the  resulting  bridge  unbalance 
gives  positive  and  negative  sensing. 
The  lower  network  out  of  trans¬ 
former  T,  is  still  inactive  and  the 
amplifier  in  this  operating  condi¬ 
tion  can  be  used  to  make  static 
measurements  with  no  interference 
from  the  drift-compensating  cir¬ 
cuit. 

When  the  AUTO-KIX  switch  is 
placed  in  auto  position,  the  zero- 
drift  circuit  is  activated.  Output 
from  the  lower  secondary  winding 
of  T,  feeds  a  voltage-doubler  recti¬ 
fier  circuit  which  supplies  bias  to 
F„  the  value  being  dependent  upon 
carrier  level.  Cathode  current  of 
F„  which  is  directly  proportional 
to  this  grid  bias,  is  introduced  in 
series  with  Af,  to  offset  the  effect 
of  slow  changes  in  carrier  level  due 
to  drift.  Components  R„  and  C, 
form  a  time-constant  network  with 
approximately  five-second  char¬ 
acteristic  that  prevents  compensa¬ 
tion  for  dynamic  changes  in  carrier. 

Opposition  of  the  upper  circuit 
from  T,  (which  will  pass  both  a-c 
and  d-c  effects  to  meter  .V,)  and  the 
lower  circuit  (which  will  send  a-c 
to  ground  and  pass  a  d-c  com¬ 
ponent)  results  in  a  system  that 
automatically  cancels  d-c  (or  static 
changes)  and  passes  only  dynamic 
changes. 

An  external  meter  or  recording 
galvanometer  is  connected  to  the 
amplifier  output.  Function  control 
S,  feeds  the  amplifier  output  to  the 
recorder  terminals  and  disconnects 
from  those  terminals  substitution 
load  resistor  f2...-  In  this  operating 
condition  the  situation  de.scribed 
above  applies  to  the  external  meter 
or  recorder  and  in  the  case  of  the 
latter  the  result  of  the  compensat¬ 
ing  action  is  to  maintain  recording 
traces  in  their  original  position  on 
the  paper  and  thus  avoid  loss  of 
recording  data. 
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One-Channel  Converter 


Production-model  frequency  converter  uses  printed  inductors  and  germanium-diode  mixer. 
Wide-range  grounded-plate  oscillator  covers  entire  uhf  television  band.  Intermediate 
frequency  can  be  any  desired  low-band  vhf  channel 
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SELECTIVITY  for  rejection  of  im- 
ajfe  and  other  undesired  re¬ 
sponses  is  provided  by  two  tuned 
input  circuits  in  the  converter 
to  be  described.  The  circuit,  which 
includes  a  local  oscillator,  crystal- 
diode  mixer  and  low-pass  output 
filter,  is  shown  .schematically  in 
Fig.  1. 

The  unit  is  designed  to  convert 
television  signals  on  any  given  uhf 
channel  to  corresponding  signals 
on  a  selected  channel  in  the  lower 
vhf  band.  Powered  from  the  tv 
receiver,  the  uhf  converter  is  dis¬ 
abled  by  a  switch  during  vhf  recep¬ 


tion.  Two  or  more  one-channel  con¬ 
verters  can  be  used  with  a  single 
vhf  receiver.  The  photographs 
illustrate  chassis  layout  and  instal¬ 
lation. 

Local  Oscillator 

At  ultrahigh  frequencies,  the 
plate  of  the  o.scillator  (Fig.  1)  has 
a  low  impedance  to  ground  while 
the  cathode  and  heaters  have  high 
impedances  to  ground.  O.scillator 
frequency  is  determined  primarily 
by  the  series  resonant  circuit  be¬ 
tween  the  grid  and  ground,  which 
consists  of  a  short  length  of  coiled 


FIG.  2 — Sluq-luned  printsd  inductor  and 
capacitance  to  ground  tune  local  oscil¬ 
lator  over  wide  range 


bus  wire  and  a  conventional  trim¬ 
mer  capacitor.  This  type  of  cir¬ 
cuit  tunes  over  a  relatively  narrow 
frequency  range,  slightly  more 
than  half  the  uhf  television  band. 
The  inductance  can,  however,  be 
changed  by  a  shorting  bus  wire,  to 
make  the  circuit  tune  over  the 
other  half  of  the  band. 

Wide-Range  Tuned  Circuit 

The  wide-range  tuned  circuit 
shown  in  Fig.  2  can  be  used  with 
the  grounded-plate  oscillator  to 
cover  the  entire  uhf  television 
band.  The  inductance  is  printed  on 
an  insulating  tube  having  low  loss, 
low  dielectric  constant  and  low  coef¬ 
ficient  of  thermal  expansion,  such 
as  high-quality  glass.  One  end  of 


FIG.  1 — CoDTerlsr  consists  oi  two  tuned  input  circuits,  grounded-plate  oscillator, 
crystal  mixer,  iow-pass  output  lilter  and  lattice  network 
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for  UHF  Television 


Cliawti  layout  ol  one-chonnsl  nhi-tr  froquoncy  controrlor 


CoDTortor  ottachM  to  roar  oi  tU  toloTlslon  racolTor 


the  inductance  connects  to  the  jrrid  variation  of  crystal  rectified  cur-  good  bandpass  characteristic  at  all 

of  the  oscillator  tube  while  the  rent,  shown  in  Fig.  3,  is  about  4  signal  frequencies.  Wired  versions 

other  end  is  open-circuited.  The  to  1.  At  an  i-f  of  about  70  me,  the  of  this  unit  have  produced  equally 

capacitance  between  the  inductance  optimum  rectified  current  for  effi-  satisfactory  results, 

and  ground  is  varied  by  the  dis-  cient  mixer  operation  ranges  from  _  .  .  . 

placement  of  a  brass  core.  This  0.7  to  2.0  millamperes.  Input  Se  ectnrity 

corresponds  to  the  conventional 
trimmer  capacitor.  Additional  tun¬ 
ing  range  is  obtained  because  of 
the  large  capacitance  between  the 
core  and  the  portion  of  the  induc¬ 
tance  marked  A  (Fig.  2). 

Oscillator  Stability 

Field  tests  of  prealigned  con¬ 
verters  in  conjunction  with  vhf  re¬ 
ceivers  having  intercarrier  sound 
systems  have  proved  oscillator  sta¬ 
bility  to  be  satisfactory  as  evi¬ 
denced  by  reception  of  both  sound 
and  picture  carriers  less  than  20 
seconds  after  cold  start. 

The  oscillator  couples  to  the  crys¬ 
tal  mixer  through  the  one-ohm  re¬ 
sistor  between  the  oscillator  plate 
and  mixer.  The  resistor  is  essen¬ 
tially  equivalent  to  a  capacitor  of 
about  0.5  jiaf  at  the  oscillator  fre¬ 
quencies. 

However  this  resistor,  when  lo¬ 
cated  near  the  oscillator  tank  cir¬ 
cuit,  also  picks  up  energy  induc¬ 
tively  from  the  oscillator.  The 
combined  inductive  and  capacitive 
coupling  between  the  oscillator  and 
mixer  makes  crystal  excitation 
more  uniform  throughout  the  en¬ 
tire  uhf  television  band.  Maximum 


Input  Tuned  Circuits 

Two  series-tuned  circuits  are 
used  for  preselection.  They  em¬ 
ploy  printed  inductances  as  shown 
in  the  photograph  and  conventional 
trimmer  capacitors.  Capacitive  and 
inductive  coupling  between  the 
printed  inductances  produce  a  fairly 


FREOtJENCY  IN  MC  ICHANNEUS  I4  «0| 


FREOLtNCV  IN  MC  (CHANNELS  «l-83) 


FIG.  3 — Variation  oi  cryslal-mbior  ox- 
cilaUon  with  iroquoncy.  Optimum  cui- 
lont  ranqo  is  from  0.7  to  2.0  mo  ior 
70-mc  i-i 
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by  other  uhf  signals  is  unlikely  if 
either  a  41-47  me  or  76-88  me  i-f 
is  used.  Transmissions  in  the  420- 
450  me  amateur  band  may,  how¬ 
ever,  be  sourees  of  image-frequeney 
interferenee. 

Tuner  Noise  Figure 

The  noi.se  fijjure  of  a  tuner  is  not 
always  an  exact  measure  of  the 
amount  of  noise  a  viewer  sees  in  a 
weak-signal  area. 

Several  factors,  video  drive  to 
the  kinescope,  resonant  effects  in 
the  video  amplifier,  a-m  compres¬ 
sion  at  the  picture  detector  and  i-f 
.sensitivity  hence  operating  level  of 
the  picture  detector,  are  all  con¬ 
tributing  factors  of  the  amount 
and  the  appearance  of  noise  on  a 
tv  screen. 

Field  observations  reveal  that 
for  a  given  input  signal  strength, 
the  noise  visible  on  the  screen  of  a 
television  receiver  having  a  given 
noi.se  figure  may  not  always  be 
more  objectionable  than  that  of 
another  television  receiver  having 
a  somewhat  lower  noise  figure. 
However,  with  properly  designed 
i-f  and  video  systems,  the  noise  fig¬ 
ure  of  the  r-f  system  may  be  con¬ 
sidered  as  a  fair  figure  of  merit  for 
fringe  area  reception. 

Printed  Circuits 

The  input  printed-circuit  induct¬ 
ance  is  tapped  for  connection  to  the 
uhf  transmission  line.  The  tap  is 
adjusted  for  matching  the  tuned- 
circuit  impedance  with  the  charac¬ 
teristic  impedance  of  the  line.  A 
.secondary  tap  is  adjusted  to  match 
the  secondary  tuned-circuit  imped¬ 
ance  with  the  signal  frequency  im¬ 
pedance  of  the  crystal  diode.  Un¬ 
der  these  conditions,  the  noise 
figure  of  the  converter  is  primarily 
governed  by  the  noise  figure  of  the 
television  receiver  and  the  conver¬ 
sion  loss  of  the  crystal  mixer. 

The  loss  in  the  selective  circuit, 
the  exces.s  temperature  noise  of  the 
crystal  diode  and  the  loss  in  the 
low-pass  filter  and  lattice  network 
are  also  contributing  factors  to  the 
overall  converter  noise  figure.  Meas¬ 
ured  converter  noise  figures  of  fifty 
production  units  range  from  17  to 
21  db  when  it  is  used  in  conjunction 
with  a  vhf  receiver  having  a  noise 
figure  of  6  db. 


The  low-pass  filter  network  which 
is  required  for  reduction  of  oscil¬ 
lator  radiation  and  the  isolation 
between  the  vhf  and  uhf  oscillators 
contributes  a  loss  of  approximately 
4  db. 

The  average  noise  figure  of  pres¬ 
ent  commercial  tuners  of  the  crys¬ 
tal-diode  type  usually  runs  around 
14  db,  if  the  crystal  mixer  is  fol¬ 
lowed  by  a  low-noise  i-f  amplifier  in 
place  of  the  low-pa.ss  filter  network 
in  this  frequency  converter. 

An  alternative  approach  is  the 
use  of  an  r-f  amplifier  preceding 
the  mixer.  Several  types  of  uhf 
amplifier  and  mixer  tubes  have 
been  developed.  Con%’entional  tube 
types  such  as  the  6AN4  and  the 
6AJ4  would  offer  an  average  noise 
figure  of  about  12  db  at  500  me  and 
about  16  db  at  900  me.  An  improve¬ 
ment  of  approximately  2  db  can  be 
realized  by  using  two  r-f  amplifier 


stages  in  cascade.  This  improve¬ 
ment  is  due  to  increased  gain  of 
the  r-f  amplifier  that  minimizes 
the  effect  of  mixer  noise  on  the 
overall  noi.se  figure  of  the  tuner. 
Curves  showing  the  average  noise 
figures  of  uhf  tuners  of  various  de¬ 
signs  are  given  in  Fig.  5.  It  is 
noted  that  the  416 A  narrows  the 
gap  between  the  noise  figure  of  the 
pre.sent  tuners  and  the  noise  figure 
of  future  tuners. 

300-0hm  Balanced  Input 

Normally,  the  converter  has  a 
75-ohm  unbalanced  input  imped¬ 
ance.  However,  provision  is  also 
made  for  balanced  300-ohm  opera¬ 
tion  that  may  permit  use  of  the 
vhf  antenna  in  strong  signal  areas. 
Balanced  300-ohm  operation  is  made 
possible  through  a  high-pa.ss  filter 
and  a  300-to  75-ohm  balun,  shown 
in  Fig.  6.  This  arrangement  will 
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Input  circuit  printed  inductors  ijiss  good 
bandpass  characteristics 


not  substantially  affect  vhf  recep¬ 
tion,  because  when  the  converter  is 
in  the  vhf  position,  the  hijrh-pass 
filter  presents  a  high  impedance  to 
the  vhf  antenna  terminals. 

The  hiKh-pa.ss  filter  and  the  balun 
introduce  an  insertion  loss  of  about 
3  db.  From  the  practical  point 
of  view,  this  added  toss  may  not  be 
objectionable  as  this  arrangement 
is  intended  for  u.se  only  in  strong 
signal  areas. 

Crystal-Diode  Mixer 

Selection  of  a  cry.stal  diode  for 
u.se  as  a  uhf  mixer  is  a  compromise 
between  cost  and  performance.  Sev¬ 
eral  types  of  cry.stal  diodes  may  be 
used  as  mixers  for  frequencies  up 
to  890  me.  The  CK-710  germanium- 
crystal  diode  is  small  in  physical 
size  and  acceptable  in  performance 
although  its  r-f  and  i-f  impedances 
and  conversion  loss  seem  to  vary 
over  wider  limits  than  do  those  of 
the  1N82  silicon-cry.stal  diode. 

Under  optimum  operating  condi¬ 
tions,  the  impedance  across  the  out¬ 
put  terminals  of  the  mixer  must  be 
zero  at  signal  frequencies  and  must 
match  the  impedance  of  the  crystal 
diode  at  the  intermediate  fre¬ 
quency.  Furthermore,  the  imped¬ 
ance  across  the  input  terminals  of 
the  crystal  mixer  must  be  zero  at 
the  intermediate  frequency  and 
must  match  the  impedance  of  the 
crystal  diode  at  the  signal  frequen¬ 
cies.  Although  the.se  conditions  can 
never  be  completely  fulfilled  in  prac¬ 
tical  application,  the  mixer  circuit 
should  be  designed  to  approach 
these  conditions.  The  mixer  circuit 
shown  in  Fig.  1  is  a  fairly  good 
approximation  for  optimum  mixer 
operation. 

Crystal  Resonance  Elfeets 

Figure  7A  is  a  complete  sche¬ 
matic  of  the  mixer  circuit.  The 


e<iuivalent  circuit.  Fig.  7B,  shows 
the  crystal  diode  replaced  by  a  ca¬ 
pacitor  C,  and  a  resistance  R,.  This 
e«iuivalent  circuit,  however,  is  only 
true  at  a  particular  frequency  and 
under  a  given  operating  condition. 

During  development  of  the  con¬ 
verter,  it  was  noticed  that  r-f  selec¬ 
tivity  fell  off  and  the  converter 
noise  figure  degraded  substantially 
at  about  650  me.  These  troubles  oc¬ 
curred  at  different  frequencies 
when  wiring  changes  were  made  in 
the  mixer  circuit.  By  circuit  trans¬ 
formation,  the  equivalent  mixer  cir¬ 
cuit  of  Fig.  7B  becomes  a  simpler 
equivalent  circuit.  Fig.  7C  which 
in  turn  leads  to  Fig.  7D  and  finally 
to  Fig.  7E. 

Resonant  Effect 

If  the  circuit  constants  in  the 
mixer  circuit  are  such  that  these 
transformations  take  place  at  a 
frequency  within  the  uhf  television 
band,  a  re.sonant  effect  ari.ses  in 
the  mixer  circuit  and  couples  a  load 
resistance  /?,  into  the  secondary  se¬ 
lective  circuit.  Selectivity  is  thereby 
broadened  becau.se  of  the  lower  op¬ 
erating  Q  of  the  tuned  circuit,  and 
the  noise  figure  is  degraded  some¬ 
what  because  of  power  dissipation 
in  the  coupled  load  resistance  and 
also  mi.smatch  between  the  tuned 


circuit  and  the  crystal-diode  mixer. 

In  the  final  design  of  this  con¬ 
verter,  mixer  circuit  con.stants  are 
such  that  the  resonant  effect  takes 
place  at  a  frequency  above  the  uhf 
television  band. 

Tuner  Output  Circuit 

Choice  of  the  vhf  channel  to  bi 
used  as  converter  i-f  influences 
converter  performance  in  many 
ways.  A  high  i-f  increases  the 
overall  noise  figure  slightly,  but 
reduces  oscillator  radiation,  im¬ 
proves  rejection  of  undesired  re¬ 
sponses  and  lowers  the  operating 
frequency  of  the  uhf  oscillator. 
There  are  other  performance  char¬ 
acteristics  affected  by  the  con¬ 
verter  i-f  but  of  relatively  lesser 
importance.  Channel  5  or  6  has 
been  considered  as  a  good  com¬ 
promise  for  use  as  converter  i-f. 

Low  Pass  Filter 

A  T:-configuration  low-pass  filter 
with  cutoff  frequency  at  about  140 
me  follows  the  cry.stal  mixer.  Ad¬ 
vantage  is  taken  of  the  fact  that 
the  output  impedance  of  the  erj’s- 
tal  diode  in  Fig.  1  is  in  the  order  of 
200  to  300  ohms  with  normal  crys¬ 
tal  excitation  and  the  low-pass 
filter  is  designed  to  match  the  crys¬ 
tal  impedance.  The  input  shunt 


riG.  5 — NoIm  iigure*  ior  various  converiert  show  sliscl  of  luing  on*  or  moro  r-f 
tlagos  boiors  mixer 
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arm,  S.O-jjLaf  capacitance,  of  the 
filter  is  connected  across  the  mixer 
output  terminals  with  a  lead  length 
that  makes  it  approximately  series 
resonant  at  the  middle  of  the  uhf 
band  to  present  a  low  r-f  im¬ 
pedance.  The  reactance  of  the  lead 
length  at  the  intermediate  fre¬ 
quency  is  small,  thus  fairly  good 
i-f  matching  is  maintained  between 
the  crystal  mixer  and  low-pass 
filter. 

Lattice  Network 

The  low-pass  filter  is  followed 
by  a  lattice  network  to  convert  a 
single-ended  300-ohm  impedance  to 
a  balanced  300-ohm  impedance. 
The  network  uses  two  identical 
coils  and  two  identical  capacitors. 
The  values  of  inductance  and 
capacitance  are  so  chosen  that 
VA'i  Xc  =  300  ohms  where  Xl  is 
the  inductive  reactance  and  Xc  is 
the  capacitive  reactance,  and  |Ai| 

=  |.YoI  at  the  center  frequency  of 
the  pass  band.  In  the  first  arm  of 
the  lattice  network,  the  voltage 
developed  across  the  inductive  re¬ 
actance  forms  half  the  output 
voltage,  while  in  the  second  arm, 
the  voltage  developed  across  the 
capacitive  reactance  forms  the 
other  half  of  the  output  voltage. 
Since  these  two  voltages  are  equal 
in  magnitude  but  180  degrees  out 
of  phase  with  each  other  at  the 
center  frequency  of  the  pass  band, 
a  balanced  output  is  obtained. 

Standing-Wave  Ratio 

The  degree  of  balance  depends 
upon  the  i-f  pass  band.  If  channel 
4  corresponds  to  the  center  fre¬ 
quency  of  the  pass  band,  then  any 
channel  from  2  to  6  inclusive  may 
be  used  for  uhf  reception  without 
introducing  excessive  insertion 
loss  by  the  lattice  network.  With 
normal  crystal  excitation,  the 
standing-wave  ratio  is  about  2.0  on 
channels  2  and  6,  and  1.2  on  chan¬ 
nels  3  and  5.  The  lattice  network 
may  be  replaced  with  an  un¬ 
balanced  primary  and  balanced 
.secondary  transformer.  j> 

Converter  Isolation 

The  low-pass  filter  and  the  lat¬ 
tice  network  also  .serve  to  minimize 
oscillator  radiation  from  converter 
output  leads  and  to  reduce  inter¬ 


action  between  the  uhf  oscillator 
and  vhf  oscillators.  Interaction  be¬ 
tween  the  fundamental  or  harmonic 
components  of  the  uhf  oscillator 
and  the  harmonic  components  of 
the  vhf  oscillator  causes  disturb¬ 
ance  in  uhf  reception.  In  addition, 
the  harmonic  components  of  the  vhf 
oscillator  appearing  across  the  uhf 
mixer  may  also  take  the  place  of  the 
uhf  oscillator  to  heterodyne  with  an 
undesired  signal  and  produce  inter¬ 
ference. 

Oscillator  Interaction 

The  vhf  oscillator  energy  at  its 
fundamental  or  harmonic  frequen¬ 
cies  may  appear  at  the  uhf  mixer 
either  by  radiation  from  the  vhf 
receiver  chassis,  picked  up  by  the 
converter  transmission  line  or  an¬ 
tenna  or  by  direct  coupling  through 
the  circuits  between  the  vhf  os¬ 
cillator  and  uhf  mixer. 

In  general,  the  interaction  ob- 


FIG.  6 — High-pass  filter  and  300  to  75- 
ohm  balun  permit  lue  of  Thi  antenna  in 
strong-signal  areos 


FIG.  7 — Transformotion  of  mixer  circuit 
illustrates  loss  of  selectiTlty  due  to 
resonant  effects 


served  in  a  uhf  converter  having 
first  i-f  amplifier  stage  or  stages 
is  chiefly  due  to  radiation  from  the 
vhf  receiver  chassis,  while  that 
observed  in  a  uhf  converter  with¬ 
out  an  i-f  amplifier  is  primarily 
the  result  of  circuit  coupling.  The 
magnitude  of  such  interaction, 
however,  is  difficult  to  measure  as 
the  accuracy  of  such  measurement 
is  limited  by  operating  conditions 
of  the  vhf  oscillator,  positions  of 
the  vhf  receiver  and  surrounding 
objects  relative  to  the  frequency 
converter,  lengths  and  relative  posi¬ 
tions  of  transmission  lines  being 
used  and  the  desired  signal  fre¬ 
quency  and  the  converter  output 
channel. 

Installation 

Under  typical  installation  condi¬ 
tions,  maximum  interaction  between 
the  very-high-frequency  oscillator 
and  the  oscillator  in  the  ultrahigh- 
frequency  converter  takes  place  on 
channel  72  when  channel  6  is  used 
as  the  converter  i-f.  The  approxi¬ 
mate  magnitude  of  this  interfer¬ 
ence  is  equivalent  to  an  interfering 
signal  of  200  microvolts  across  the 
converter  input  terminals  at  820.5 
me. 

The  converter  draws  an  average 
current  of  0.225  ampere  at  6.3  volts 
and  12  milliamperes  at  250  volts, 
which  must  be  supplied  by  the  vhf 
receiver.  However,  the  power  to 
the  converter  is  turned  off  auto¬ 
matically  when  the  receiver  is  on 
vhf  operation;  consequently,  two  or 
more  single-channel  frequency  con¬ 
verters  may  be  used  in  conjunction 
with  the  same  vhf  receiver  without 
requiring  more  power  than  is  neces- 
.sary  to  supply  one  unit. 
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STABILIZED  Time-Division 
MULTIPLIER 


Used  in  solution  of  problems  involving  differential  analyzers,  the  multiplier  has  high 
speed  and  detects  its  own  errors.  The  stabilized  switch  it  contains  can  be  employed 
with  other  circuits  to  provide  function  generation,  interpolation, 'quadrant  switching 
and  <ligital-analog  conversion  in  either  direction 
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Goodyear  Aircraft  Corporation 
Akron,  Ohio 


FIG.  2 — Arraaqem^nt  of  stagot  in  itobUiiod  oloctronic  multiplior 


IN  the  development  of  precision 
analog  computing  equipment,  it 
has  become  evident  that  the  two 
moat  important  requirements  for 
computing  circuit  elements  are  a 
stabilized  d-c  amplifier  and  a  high¬ 
speed  precision  switch.  Goldberg' 
developed  a  circuit  stabilizing  one 
d-c  amplifier.  Ingerson’  succeeded 
in  stabilizing  a  large  number  of  d-c 
amplifiers  with  a  single  pulse  ampli¬ 
fier.  The  first  requirement  would 
seem  to  have  been  .satisfied. 

The  second  requirement,  a  high¬ 
speed  precision  switch,  has  been 
sought  by  many  people.  Several 
electronic  switches  have  already 
been  described  in  the  literature. 
Most  of  these  switches  provide 
the  necessary  speed  but,  to  the 
author’s  knowledge,  few  provide 
the  accuracy  and  drift-free  opera¬ 
tion  required  for  preci.se  comput¬ 
ing.  In  19.51  the  authors*  descril)ed 
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FIG.  1 — Bailc  time  diTision  woraionn 


a  simple  but  adequate  voltage 
switch,  which  they  had  u.sed  in  an 
unstabilized  time-division  multi¬ 
plier.  Goldberg*  recently  reported 
his  earlier  development  of  a  pre¬ 
cision  current  switch;  it  meets  all 
operational  requirements  but  is  re¬ 
stricted  to  unidirectional  currents. 

The  authors  have  developed  a 
stabilized  time-division  multiplier, 
which  they  believe  is  simpler  and 
more  reliable  than  their  previous 
unstabilized  one.  Stabilization,  by 
reducing  drift,  provides  increased 


accuracy  and  repeatability;  by 
eliminating  the  need  for  manual 
balancing  and  alignments,  it  affords 
greater  operating  convenience,  par¬ 
ticularly  when  many  multipliers  are 
used  in  a  single  installation. 

The  stabilized  multiplier,  in  its 
present  form,  uses  18  vacuum 
tubes,  none  of  which  requires  selec¬ 
tion.  In  the  current  stage  of  de¬ 
velopment,  its  accuracy  is  0.1  per¬ 
cent.  Changes  in  calibration  and 
drift  from  day  to  day  are  neg¬ 
ligible;  accuracy  and  repeatability 
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FIG.  3 — StobiUzad  electronic  twitch 
uied  in  the  time.<liTition  multiplier 
■howing  input  from  bittable  multiTi- 
brator 

are  maintained  even  with  changes 
in  vacuum  tubes.  The  frequency 
response,  measured  at  its  output,  is 
flat  to  about  200  cycles  per  second. 

An  important  feature  of  the  mul¬ 
tiplier  is  its  ability  to  recognize  and 
to  signal  overdriven  inputs,  an 
overloaded  output,  or  a  component 
malfunction.  The  complete  failure 
of  any  tube  or  resistor,  except  for  a 
few  wire-wound  resistors,  is  im¬ 
mediately  made  known  to  the  oper¬ 
ator  by  visible  or  audible  means. 

T ime-Division  Multiplication 

The  basic  method  of  time-divi¬ 
sion  multiplication  is  not  new.  The 
algebraic  product  of  two  voltages 
is  formed  by  averaging  several 
cycles  of  a  quasi  rectangular  w’ave- 
form;  the  duration  and  amplitude 
of  alternate  portions  of  the  wave 
form  are  functions  of  the  input 
variables  as  shown  in  Fig.  1.  The 
amplitude  of  the  first  portion  of 
each  cycle  is  F,  and  its  duration  is 
T,  =  K/ (Z  —  X)  second;  the  amp¬ 
litude  of  the  second  portion  is  — Y 
for  T,  =  K  (Z  +  X)  seconds  the 
average  value  is  FIT,  —  T,)'/(T, 
-t-  T.)  =  XY  Z. 

This  basic  waveform  does  not 
actually  appear  anywhere  in  the 
stabilized  multiplier.  However, 
the  .same  effect  can  be  produced  in 
several  ways,  one  being  de.scribed 
below. 

Stabilized  Multiplication 

A  block  diagram  of  the  stabilized 
time-division  multiplier  is  showTi  in 
Fig.  2.  Timing  of  the  waveform  is 
dependent  on  input  variables  X  and 
Z\  it  is  controlled  by  switch  1,  the 
integrator,  and  the  bistable  multivi¬ 
brator,  which  changes  from  one  of 


FIG.  4 — Th*  Z  twitch  and  inttqrator 
thowlng  iUttr  and  (A)  Y  twitch  and 
output  ampiiiitr  thowing  iiltor  (B) 


The  output  of  switch  2  is  — Y/d 
during  the  interval  Ti  and  zero  dur¬ 
ing  T,;  thus,  the  average  input  to 
the  output  amplifier  and  filter  is 


The  scale  factor  of  the  output  amp¬ 
lifier  is  selected  so  that  the  output 
voltage  is  XY’,  Z. 

The  frequency,  or  repetition  rate, 
of  the  quasirectangular  wave  is 


its  stable  states  to  the  other  when¬ 
ever  the  output  level  of  the  inte¬ 
grator  reaches  e,  or  e»  actuating 
switches  1  and  2  in  unison.  When 
the  output  of  the  integrator  reaches 
fj,  switch  1  is  clo.sed  and  the  input 
to  the  integrator  is 

-V  +  ^  ^  _  -V  _  z 

c  -iaU  »h  c  ■2ah  ' 

where  a,  h,  and  c  are  constants. 
Since  the  output  of  the  integrator 
must  reverse  direction,  one  require¬ 
ment  in  the  choice  of  constants  is 
that 


The  output  of  the  integrator  then 
increases  linearly  with  time  from 
e,  to  f,;  the  required  transition 
time  T,  is  established  by 


where  K  is  the  gain  of  the 
integrator. 

From  Eq.  3  it  follows  that,  since 
X  and  Z  may  be  assumed  constant 
over  the  interval 


fi  — 

/z__X\  W 

\  2a6  c  / 


■  r,  +  r. 


r-i 

[4)'i 

(8) 

L  ^  J 

With  Z  =  -t-100  volts,  this  fre¬ 
quency  varies  from  15  kc  for  X  = 

0  to  10  kc  for  X  =  ±100  volts.  It 
decreases  rapidly  as  the  value  of  Z 
decreases.  Consequently,  as  in 
other  time-division  multipliers, 
there  is  a  limit  imposed  on  the 
minimum  value  of  Z  that  may  be 
used  in  problems  requiring  good 
filtering  of  the  carrier  frequency. 
In  problems  requiring  both  a  wide 
range  in  Z  and  good  filtering,  a 
circuit  employing  a  multiplier  with 
two  F  .sections  may  be  u.sed. 

Precision  Switch 

Switch  1  is  shown  in  more  detail 
in  Fig.  3;  it  consists  essentially  of 
a  stabilized  d-c  amplifier  with  two 
alternately  switched  feedback  im¬ 
pedances.  During  the  positive  por¬ 
tion  of  the  input  from  the  multi¬ 
vibrator,  V,i  conducts,  disconnect¬ 
ing  R..,.  Simultaneou.sly,  V,,  is  cut 
off,  and  conduction  through  F, 
closes  the  feedback  path  through 
R.,,.  Similarly,  during  the  alter- 


Similarly,  when  e,  is  reached, 
switch  1  is  opened  and  the  in¬ 
tegrator  output  decreases  linearly 
with  time  from  e,  to  establishing 
the  time  T,  by 


FIG.  5 — Froqucncy  characlarliflci  o( 
multiplier  output  filter 
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nate  period,  the  feedback  path  is 
maintained  through  R...  The  out¬ 
put  voltage  is  taken  from  the  junc¬ 
tion  of  V,  and  R<a;  when  V,  is  on 
and  Vi  off,  the  output  voltage  is  pre¬ 
cisely  equal  to  (R«/R,)Z.  When 
V,  is  on  and  F,  is  off,  the  output 
voltage  is  zero  since  the  junction  of 
R„  R„„  and  R.„  is  maintained  at 
ground  potential  by  the  d-c  ampli¬ 
fier. 

Stray  Capacitance 

When  this  type  of  switch  is  used 
to  supply  the  resistive  input  of  a 
d-c  feedback  amplifier,  the  chief 
sources  of  error  result  from  the 
stray  capacitances  of  F„  and  V„ 
and  to  the  winding  inductances  of 
the  wire-wound  resistors,  R.„  and 
R,,.  The  effect  of  stray  capacitance 
is  minimized  by  the  use  of  low 
values  of  resistance  for  R-„  R.„,  R„ 
R.,  and  R...  Small  .shunting  capaci¬ 
tors  compensate  for  winding  in¬ 
ductances. 

To  achieve  adequate  filtering  of 
the  output  without  inducing  exces¬ 
sive  phase  shift  at  low  frequencies, 
it  is  neces.sary  to  supply  a  resi.st- 
ance-capacitor  filter  from  the  out¬ 
put  of  switch  2.  Although  the  out¬ 
put  impedance  of  the  clo.sed  switch 
is  quite  low,  the  impedance  of  the 
open  switch,  compared  with  that  of 
the  resistance-capacitor  filter,  can¬ 
not  be  made  negligibly  small.  As  a 
result,  the  transadmittance  of  the 
input  network  is  not  constant  but 
is  a  function  of  fi,  which  equals 
\T,/(T,  +  r.)l. 

This  partial  filter,  the  output 
amplifier,  and  the  remainder  of  the 
output  filter  are  shown  in  Fig.  4B. 
The  error  caused  by  the  finite  out¬ 
put  impedance  can  be  completely 
compensated  by  an  identical  resist¬ 
ance-capacitor  network  between  the 
output  of  switch  1  and  the  inte¬ 
grator. 

Output  Filtering 

It  is  difficult  to  design  the  output 
filter  for  a  time-division  multiplier 
because  the  intended  u.se  of  the  de¬ 
vice  is  not  always  known.  If  the 
output  is  to  be  integrated,  little  or 
no  filtering  is  required.  On  the 
other  hand,  if  the  output  is  to  be 
connected  to  some  other  nonlinear 
circuit,  considerable  filtering  may 
be  required  to  prevent  an  unde¬ 
sirable  d-c  offset.  This  is  particu¬ 


larly  true  if  one  multiplier  supplies 
another  operating  at  or  near  the 
same  repetition  rate. 

Since  too  little  filtering  may 
cause  gross  errors,  a  small  amount 
of  phase  .shift  at  signal  frequencies 
must  be  tolerated  in  the  general 
design  and  a  compromi.se  between 
carrier  attenuation  and  signal 
phase  shift  must  be  made.  The 
three-section  filter  has  a  transfer 
function. 


tf(p) 


JO^lrp-M) _ 

(t  p  +  1)  (t’p*  +  0  5  t  p  +  1 » 


(9) 


where 


T  “  10  ’  second  (10) 

The  amplitude  and  phase-shift 
curves,  in  Fig.  5,  for  this  filter  show 
that  the  attenuation  is  57  decibels 
at  10,000  cycles  per  second,  that  the 
phase  shift  is  16  degrees  at  200 
cycles  per  .second,  and  that  the  re- 


FIG.  6 — Output  oi  Y  switch  with  con- 
storat  Toltaqs  (A)  with  TariobU  Toltaqs 
applied  (■)  and  output  oi  ocrot  Ints- 
qiator  (C) 


FIG.  7 — Stop-tunctlon  rosponio  in  X 
channel  (A)  in  Y  channel  (B).  Input  to 
multiplier,  A  sin  r  t  (C)  and  multiplier 
output  (D) 


sponse  is  essentially  flat  to  200 
cycles  per  second. 

The  operation  of  the  complete 
multiplier,  including  the  switches 
and  the  sweep  generator,  is  stabi¬ 
lized  against  drift  merely  by  sta¬ 
bilizing  the  four  d-c  amplifiers.  The 
method  is  Ingerson’s  and  consists 
of  periodically  sampling  the  error 
voltage  at  the  summing  point  of 
each  amplifier  (approximately  three 
times  a  .second),  of  amplifying  the 
error  voltage  by  an  a-c  amplifier, 
synchronously  rectifying  the  ampli¬ 
fied,  error  voltage,  and  applying  it 
to  a  low-pass  filter  connected  to  the 
d-c  amplifier  in  such  a  manner  as 
to  reduce  the  original  error  voltage. 

Drift  Stabilization 

This  method  reduces  effective 
amplifier  drift  by  a  ratio  of  about 
500  to  1.  The  output  pulses  of  the 
a-c  amplifier,  which  are  propor¬ 
tional  to  the  error  voltage  at  the 
summing  point  of  the  d-c  amplifiers, 
are  used  to  indicate  excessive  sum¬ 
ming-point  error  (approximately 
0.005  volt)  resulting  from  an  over¬ 
loading  or  a  malfunction  of  the 
multiplier. 

A  few  of  the  basic  waveforms  de¬ 
rived  from  a  stabilized  multiplier 
are  .shown  in  Fig.  6.  The  output  of 
the  Y  switch  when  both  X  and  Y 
are  constant  is  .shown  at  (A) ;  the 
repetition  rate  is  about  15  kc.  In 
(B)  the  effect  on  the  amplitude  of 
varying  Y  is  .shown,  and  (C)  illu.s- 
trates  the  operation  of  the  in¬ 
tegrator. 

Figure  7  gives  a  rough  measure 
of  the  multiplier  performance :  (A) 
shows  the  output  of  the  multiplier 
when  Y  is  constant  and  X  is  a  100- 
cycle-per  second  square  wave;  in 
(B)  the  X  and  Y  inputs  have  been 
interchanged;  (C)  shows  the  result 
of  squaring  the  quantity  A  sin 
200r(. 
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Bandwidth  Nomograph 
for  Pulse  Filter  Network 


Gives  minimum  bandwidth  re(|uired  for  adequate  transmission  of  a  periodic  rectan¬ 
gular  pulse,  based  on  spectral  distribution  of  pulse  energy,  for  any  selected  efficiency 
of  iileal  and  R-C  filters.  Law  of  diminishing  returns  applies  to  bandwidth  increases 
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WHEN  A  PULSE  or  Other  sig¬ 
nal  is  applied  to  a  filter 
with  limited  bandwidth,  the  out¬ 
put  is  a  distorted  version  of  the 
input  because  some  of  the  fre¬ 
quency  components  of  the  signal 
are  attenuated  or  eliminated. 
The  importance  of  these  compo¬ 
nents  can  be  measured  by  the 
energy  which  they  represent,  so 
it  is  commonly  stated  that  ‘‘such 
distortion  is  minimized  by  the 
selection  of  a  frequency  band 
sufficiently  wide  to  include  nearly 
all  of  the  total  energy  of  the  fre¬ 
quency  components.”' 

This  observation  appears  fre- 
qently  in  the  literature  and  the 
principle  is  well  understood. 
Quantitative  application  of  this 
idea,  however,  appears  to  have 
been  limited  to  simple  cases  in¬ 
volving  periodic  signals  or  to  ele¬ 
gant  attacks  on  the  problem  of 


optimizing  performance  in  the 
presence  of  noise. 

Periodic  Inputs 

For  a  periodic  input,  the  vari¬ 
ous  harmonic  components  can  be 
found  by  Fourier  analysis;  the 
Fourier  series  for  a  number  of 
common  periodic  waves  are  read¬ 
ily  available  in  the  literature’. 
The  power  repre.sented  by  any 
harmonic  can  be  found  by  .squar¬ 
ing  its  magnitude,  and  the  com¬ 
bined  power  of  several  com¬ 
ponents  is  found  by  addition.  In 
the  case  of  a  square  wave,  for 
example,  the  magnitudes  vary 
inversely  with  n,  the  order  of  the 
harmonic,  where  n  =  1, 3,  5,  ...  . 
From  this  information,  one 
readily  determines  that  the 
fundamental  component  of  the 
square  wave  accounts  for  81.1 
percent  of  the  total  power  and 


that  higher  harmonics  con¬ 
tribute  as  .shown  in  the  following 
table : 


Percent  Power 
Sl.l 


Single-Pulse  Inputs 

For  periodic  inputs,  such  as 
a  rectangular  pulse,  the  fre¬ 
quency  components  are  not  dis¬ 
tinct  but  form  a  continuous  spec¬ 
trum.  The  relative  magnitudes 
are  again  determined  by  Fourier 
analysis,  using  the  Fourier  in¬ 
tegral. 

The  actual  signal  energy  in 
any  portion  of  the  frequency 
spectrum  is  found  by  squaring 
amplitudes  and  integrating  with 

(Continued  on  p  144) 


2*  <BANO«nOTHWPULS£  WOTm) 

FIG.  1 — TrQDsmUsion  efficiency  for  rectangular  pulse  input 


FIG.  2— Responiei  oi  iillari  ior  rectangular  input  puUet 
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STANDARD 


JUDGED  BY 


DEMAND  AND  USE 


CINCH  ELECTRONIC 


COMPONENTS 


STANDARD 


CINCH  MANUFACTURING 
CORPORATION  •  CHICAGO  24 


1026  SOUTH  HOMAN  AVE 


Subsidiary  of  Unitcd  Carr 
Fastener  Corporation,  Combridge,  Moss 


Cinch  Elecironic  Componenlt 
•re  available  at  leading 
jebbert— everywhere 


Bandwidth  Nomograph  (continued  from  p  142)- 


respect  to  frequency  over  the  re¬ 
quired  interval. 

If  the  signal  is  an  isolated 
rectangular  pulse  of  width  8,  the 
frequency  spectrum  is' 


...  h  r  sin  t/S  I 

J-\ 


(1) 


Squaring  and  integrating,  the 
fraction  of  the  total  energy  in 
the  band  between  zero  frequency 
and  an  upper  limit  /.  is  found 
to  be 


+ 


[ 

Si(2»/c«)j 


cos  2t/,J  —  1 


(2) 


where  Si(27:/oS)  is  the  sine  in¬ 
tegral,  a  function  which  has  been 
computed  and  tabulated". 

Strictly  speaking,  an  energy 
distribution  computed  in  this 
way  describes  only  the  input  sig¬ 
nal  to  a  network.  When  the  net¬ 
work  is  the  so-called  ideal  filter, 
however,  who.se  gain  is  one  for 
/</.  and  zero  for  />/„  the 
values  from  Eq.  2  represent  the 
ratio  of  output  to  input  energy. 
Interpreted  in  this  way,  the 
energy  distribution  can  be  re¬ 
garded  as  defining  an  efficiency 
of  transmission  which  bears 
some  relation  to  the  fidelity  of 
signal  reproduction. 

Design  of  Practical  Filters 

For  practical  filters,  this  same 
efficiency  can  be  calculated  from 
either  frequency  or  time  in¬ 
formation,  by  analytical  or 
graphical  methods.  For  a  simple 
resistance-capacitance  low-pa.ss 
filter  whose  cutoff  frequency  is 
defined  as  /,  =  l/2r.RC,  the  ratio 
of  output  to  input  energy  is 


(3) 
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FIG.  3 — Nomograph  rwlatinq  eiiiciancy,  bandwidth  and  pulie  width.  Multiplier  k  ii 
lero  when  uiinq  teconde  lot  pulse  width  and  cycles  per  second  lor  bandwidth; 
any  other  consistent  units  may  be  used,  such  as  k  =  3  lor  milliseconds  and  kc  or 
k=6  lor  microseconds  and  me 


Values  computed  from  Eq.  2  and 
3  are  plotted  in  Fig.  1.  The  two 
curves  are  similar  in  shape  and 
intersect  at  t,  =  0.57,  w^ere  /, 
is  approximately  equal  to  l/sS. 
The  close  correspondence  be¬ 
tween  the  two  curves  is  due  in 
part  to  the  fortunate  choice  of 
the  —3  db  or  half-power  point 
in  defining  the  cutoff  frequency 
of  the  R-C  filter. 

The  relation  between  network 


efficiency  and  quality  of  pul.se 
reproduction  is  suggested  in  Fig. 
2,  which  shows  typical  pulse  re¬ 
sponses  for  ideal  and  R-C  filters. 
From  these  pictures  one  might 
conclude  that  70-75  percent 
efficiency  is  a  minimum  standard, 
that  90-95  percent  is  preferable, 
and  that  an  even  higher  figure 
might  be  better. 

In  selecting  bandwidth,  how¬ 
ever,  consideration  should  be 
given  to  signal-to-noise  ratio. 
In  the  absence  of  detailed  in¬ 
formation,  it  is  probably  good 
policy  to  use  the  minimum  band¬ 
width  consistent  with  adequate 
signal  reproduction.  In  this  con¬ 
nection,  Fig.  1  shows  clearly  a 
law  of  diminishing  returns  in 
increasing  bandwidth.  For  a 
given  pulse  width,  an  increase  in 
efficiency  from  90  to  95  percent 
requires  doubling  the  band¬ 
width;  a  further  increa.se  to  99 
percent  requires  a  further  mul¬ 
tiplication  of  bandwidth  by  five. 

Bandwidth  Nomograph 

Calculations  of  network  band¬ 
width  are  simplified  by  the  use  of 
the  nomograph  shown  in  Fig.  3. 
A  straight  line  drawm  between 
points  on  the  upper  and  lower 


scales  determines  the  network 
efficiency  for  the  given  pulse 
width  and  bandwidth,  for  either 
the  ideal  filter  or  R-C  filter,  de¬ 
pending  on  which  center  scale  is 
used.  A  multiplier  is  included 
on  the  pul.se  width  and  band¬ 
width  .scales  to  emphasize  that 
any  consistent  units  may  be  used, 
such  as  seconds  and  cycles  per 
second,  milliseconds  and  kilocy¬ 
cles  or  microseconds  and  mega¬ 
cycles. 

Example  of  Use 

As  a  sample  problem,  suppose 
that  a  0.5-microsecond  pulse  is 
to  be  transmitted  by  an  ideal 
filter  with  an  efficiency  of  93 
percent.  Line  1  on  the  nomograph 
gives  the  required  bandwidth  of 
three  megacycles.  According  to 
line  2,  somewhat  greater  band¬ 
width  (4.5  megacycles)  is  re¬ 
quired  with  an  R-C  filter. 
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Television  Tuners,  Special  Switches,  Controls  and  Resistors 


Small  in  size... 


but  big  in  features 


. . .  THE  MALLORY  MIDGETROL 


TWO-POINT  SUSPENSION 


holds  the  shaft  here . . .  and  here 


In  all  Mallory  Midgetrols  the  control 
shaft  is  held  firmly  at  two  points 
instead  of  the  usual  one.  The  shaft 
simply  can’t  wohhie  sideways,  and 
won't  move  endways  even  when  heavy- 
pressure  is  exerted  to  force  on  the 
knob.  This  construction  makes  pos¬ 
sible  a  shorter  shaft  bushing,  and 
permits  use  of  longer  shafts. 


SMALL  SIZE:  saves  chassis  space — outside  diameter  is  only 
overall  depth  is  only 

WOBBLE-PROOF  CONSTRUCTION:  two-point  suspension,  patented^ 
by  Mallory,  holds  shaft  firmly,  eliminates  end  and  side  play  . . . 
prevents  damage  and  uneven  wear  of  the  element  w  hen  the  shaft 
is  turned  or  when  heavy  pressure  is  used  to  apply  the  knob.  ^ 

QUIET  OPERATION:  exclusive  Mallory  sliding,  silvered  contact  gives  . 
positive  electrical  connection  without  troublesome  pigtail  wiring.  " 

STABILITY:  unique  manufacturing  methods  for  applying  and  curing 
the  resistance  element  assure  constant  resistance  value  even 
when  exposed  to  extremes  of  humidity  and  temperature.  ^ 


SMOOTH  TAPER:  a  fine  molecular  carbon  structure  is  deposited; 
under  precise  control.  Linear,  right  and  left  hand  logarithmic  L 
tapers  are  available. 


Midgetrols  are  supplied  in  a  wide  range  of  resistance  values,  and  in 
styles  for  practically  every  standard  or  special  application.  For  full 
details,  write  or  phone  Mallory  today. 


Here’s  a  carbon  volume  control  that  has  all  the  features  you  neec^ 
. . .  for  simplified  design,  faster  prcaluction,  top  performance.  Built 
for  today’s  electronic  equipment,  Mallory  Midgetrols  offer  you  thisi 
unique  combination: 


m  j  ■J:U.»rur;rAV?w:iHMY^ 

Mallory 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

Eloctromochonicot  —  Rcsiitori  •  Switchas  •  Talavision  Tunars  *  Vibrators 
Elactrochamical— Capacitors  •  Ractifiars  •  Marcury  Dry  Battarias 
Motallwrgical— Contacts*Spacial  Matals  and  Caramics  *  Walding  Matarials 


ELECTRONICS  — December,  1952 


145 


ELECTRONS  AT  WORK 


Including  INDUSTRIAL  CONTROL 


Edited  by  RONALD  K.  JURGEN 


Nonlinear  Filtering  and  Waveshape 

Multiplexing  . 146 

Electronics  Aids  the  Dentist . 148 

Tester  ior  Germanium  Diodes . ISO 

Vibroting-Srstem  Decoy-Constant 

Measurement  . 160 

Low-Cost  Variable  Phase  Shifter . 168 

Rocket  Shoots  Mammals  to  200.000  Ft..  .  180 

Effective  Cathode  Impedonce . 184 

Cadmium-Sulfide  Crystal  Rectifiers. ...  189 


Vacuum-Tube  Circuits  Without  Plate 

Supplies . 192 

Huge  G-M  Counter  Monitors  Background 

Count  . 199 

Mobile  Radio  Aids  Hawaiian  Sugar 

Industry  . 204 

Coaxial  Stark  Ceil  ior  Microwave 

Spectroscopy  . 206 

Automatic  Calibration  of  Speed 
Recorders  . 210 


High  Freguency  Calibration  of  Magnetic  Materials . 212 


Nonlinear  Filtering  and  Waveshape  Multiplexing* 


By  R.  E.  Scott,  S.  Fine  and 

A.  MaCMI'LLEN 

Rettrarch  Liiborat/try  of  Electronics 
MasaachusettH  Institute  of  Technoit>py 
Cambriftffc.  Mass. 


Linear  filters  have  been  de.signed 
on  both  a  frequency  and  .statistical 
basis  to  restrict  a  band  to  that 
needed  for  the  signal  components 
and  to  keep  noi.se  out.  When  the 
noise  and  the  signal  have  compo¬ 
nents  in  the  same  band,  pre-empha¬ 
sis  has  been  used.  To  accomplish 
this  result,  the  transmitted  signal 
is  distorted  to  increase  its  level 
in  the  noise  band,  and  both  signal 
and  noi.se  are  then  attenuated  at 

•  This  work  lias  l»4*4*r»  supported  in  pari 
hy  the  Signal  ('orps,  the  Air  Materiel 
('otiimand,  and  the  Office  of  Naval  H** 
search. 


the  receiver.  The  nonlinear  filter 
described  in  this  article  accom¬ 
plishes  essentially  the  same  result 
without  the  necessity  of  predistort¬ 
ing  the  transmitted  signal. 

W'hen  it  is  desirable  to  separate 
several  channels  of  information 
fiom  a  single-channel  carrier,  as 
in  telemetering,  a  number  of 
schemes  have  been  u.sed  for  this 
purpose.  For  example,  combined 
amplitude  and  frequency  modula¬ 
tion  and  pulse-time  multiplexing. 
The  method  of  waveshape  multi¬ 
plexing  described  here  is  novel  and 
may  have  some  advantages  in 
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particular  application  instances. 

This  discussion  will  be  limited  to 
the  .separation  of  sinusoidal  signals 
from  random  square  waves  or 
pulses.  The  signals  can  be  separ¬ 
ated  even  when  they  are  coherent 
and  pos.sess  components  in  the  same 
frequency  band.  A  linear  filter 
would  fail  entirely  to  separate  such 
components. 

The  method  is  most  obvious  when 
considered  in  the  time  domain.  Be- 
cau.se  of  the  nonlinear  operations, 
analysis  in  the  frequency  domain 
is  inadmissible.  Stated  briefly,  the 
method  consists  of  taking  successive 
derivatives  of  the  signal  plus  the 
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FM  SIGNAL  GENERATOR 

for  Mobile  Communications  Receivers 


PANEL  B 


Frequency  Ranie 
146  me  to  176  me 


PANEL  A 


BOONTO^  RADIO 

BOOMTON-K  J-U  S  A  V_ 


POWfR  SUfPiY:  frovM«s  •l•c4r•ffl^cally  r«gwlot*4  fll«intnf  ond  B  v«lfog«t. 


Wrif*  for  compFefe  informofion 
PRICE  $910.00  F.O.B.  BOONTON.  N.  J. 


Mobile  communications  receivers  in  the  148  to  174  me 
range  have  high  sensitivity  and  rigid  selectivity  speci¬ 
fications.  The  receivers  must  not  drift  nor  suffer  detun¬ 
ing  from  variations  in  signal  level.  To  be  certain  that 
these  important  requirements  are  met,  laboratories  and 
manufacturers  must  have  a  test  instrument  with  capa¬ 
bilities  at  least  an  order  better  than  receiver  require¬ 
ments. 

The  Type  206-A  FM  Signal  Generator  meets  these 
needs.  Output  frequency  is  adjusted  by  a  mechanism 
with  a  fast  and  vernier  drive  which  is  marked  in  1.0, 
0.1,  and  0.01  me  divisions  (see  panel  A).  The  dial 
mechanism  position  can  be  changed  with  respect  to  the 
tuning  condenser  shaft  by  a  lock  mechanism  to  cali¬ 
brate  any  single  point.  Tuning  in  discrete  steps  for 
selectivity  measurements  may  be  carried  out  rapidly 
by  a  switched  electronic  tuner  (see  panel  B).  Very  fine 
tuning  corrections  can  be  made  by  an  additional  elec¬ 
tronic  vernier.  Drift  of  oscillator  output  with  time  is 
very  low  and  variation  in  output  frequency  with  at¬ 
tenuator  setting  negligible.  A  wide  range  of  output 
levels  is  available  (see  panel  A).  The  instrument  is 
characterized  by  low  microphonism  and  low  leakage. 


SPECIFICATIONS  (Type  206-A) 

FREQUENCY  RANGE;  I4A  me  le  176  me  in  on*  rone*. 

FREQUENCY  CONTROLS;  Main  dial  moriiad  in  I  me  diviiiani. 

V«rfii*r  (mMliAfikal)  morhtd  in  0.1  and  0.01  me  divisiant. 

AP  Switch:  ^  60  he  in  tmall  diccrotn  incramantt. 

Pin*  Tuna:  Confinuout  •locfranlc  tuning  ovor  ^  10  he  ronga. 

FREQUENCY  ACCURACY;  0.2%  otfor  wormup. 

FREQUENCY  STABILITY;  With  f«mp«rotur«  variations:  0.001%  por  dogroo 

centigrado. 

With  lino  vohago  vcolation:  ^  0.002%  for  ^  10%  lint  variolion. 

RF  OUTPUT  VOLTAGE:  0.1  to  200,000  microvoHs  into  a  53  ohm  load. 

RF  ATTENUATOR  ACCURACY:  Approximatoly  =*=10%. 

RF  OUTPUT  IMPEDENCE;  53  ohms  rosistivo  looking  into  pontl  connoctor. 

FREQUENCY  MODULATION:  Frtqutncy  doviotion  rongts  (continuously  vori- 
ablt)  0-10.  0-25,  0-100  and  0-250  kc. 

Frtguoncy  deviation  accuracy:  Can  bt  calibrotod  to  ^5%  by  infomal 
standard. 

FM  DISTORTION:  Loss  than  2%  at  1 00  kc  and  loss  thon  10%  ot  250  kc  deviation. 

MODULATING  SOURCES:  Internal  AF  oscillator  ot  400  and  1000  cps. 
Extemol  AF  oscillator  may  be  used. 

Output  from  intemol  AF  oscillator  ovoiloble  for  synchronising  or  other 
purposes. 


noise,  clipping  those  derivatives 
which  strongly  represent  the  noise 
and  reintegrating  to  obtain  the 
original  wave  with  the  noise  greatly 
attenuated. 

Basic  concepts  of  the  method  are 
illustrated  in  Fig.  1.  The  input 
wave  is  the  in-phase  combina¬ 
tion  of  a  square  wave  and  a  sine 
wave  show’n  in  Fig.  lA.  The  prob¬ 
lem  is  to  separate  the  two  while  pre¬ 
serving  the  essential  qualities  of 
each.  Differentiation,  a  linear  oper¬ 
ation,  produces  the  waveform  of 
Fig.  IB,  which  is  a  sinusoidal  wave 
with  superimposed  positive  and 
negative  impulses.  Finite  ampli¬ 
tude-limiting  of  this  signal,  as 
shown  in  Fig.  1C,  removes  all  but 
an  infinitesimal  amount  of  the  en¬ 
ergy  associated  w’ith  the  impulses. 
Integration  of  the  clipped  wave 
yields  the  original  sinusoid  com¬ 
plicated  by  essentially  none  of  the 
square-wave  component,  as  in  Fig. 
ID.  The  square  wave  is  obtained 
by  subtracting  the  pure  sine  wave 
from  the  original  input,  as  shown 
in  Fig.  IE.  A  practical  physical 
system  departs  from  this  descrip¬ 
tion  in  minor  details  only. 

The  block  diagram  of  an  experi¬ 
mental  system  operating  over  a 
sinusoidal  frequency  range  of  60 
to  4,000  cps  and  over  an  independ¬ 
ent  pulse  repetition  frequency 
range  of  0  to  4,000  pps  is  shown  in 
Fig.  2.  Examples  of  actual  wave¬ 
forms  obtained  at  the  various  points 
of  Fig.  2  are  given  in  Fig.  3. 

The  voltage  at  point  B  of  Fig  2 
consists  of  a  sine  wave  and  a  square 
wave  as  .shown  in  Fig.  3A.  Dif¬ 
ferentiation  of  this  signal  produces 
a  waveform  shown  in  Fig.  3B.  As 


FIG.  2 — Block  diaqram  oi  to*!  lyttem 


I4B 


FIG.  3 — Wavelormi  Irom  tod  lytlem 


is  evident,  a  steep  pulse  approxi¬ 
mating  an  impulse  is  present.  Clip¬ 
ping  this  differentiated  waveform 
produces  a  resultant  waveform 
shown  in  Fig.  3C,  in  which  the 
major  portion  of  the  energy  con¬ 
tained  in  the  impulse  is  removed. 
Final  integration,  shown  in  Fig  3D, 
results  in  almost  complete  removal 
of  the  square  wave.  Amplification 
and  subtraction  of  the  sine  wave  of 
Fig.  3D  from  the  input  results  in 
the  output  at  G  of  Fig  2,  as  shown 
by  Fig.  3E. 

In  the  practical  device,  a  certain 
degree  of  interaction  of  the  two 
wave  shapes  is  still  present.  The 
amount  depends  upon  the  rise  time 
of  the  input  pulse  and  upon  the 
accuracy  with  which  the  electronic 
devices  represent  their  mathe¬ 
matical  counterparts. 

By  frequency  modulation  of  the 
sine  wave,  and  pulse-width  modula¬ 
tion  of  the  square  wave  it  is  po.s- 
sible  to  transmit  the  two  wave¬ 
shapes  simultaneously  and  to  sepa¬ 
rate  them  at  the  receiving  end. 
Even  with  fairly  crude  circuitry  the 
interaction  between  channels  is  less 
than  ten  percent. 

A  circuit  diagram  of  the  experi¬ 
mental  unit  is  shown  at  the  begin¬ 
ning  of  this  article.  The  amplifiers 
use  positive  feedback  within  the 


loop  to  increase  the  internal  gain 
of  each  section  to  about  100. 

Except  for  the  clipping  diodes, 
the  elements  shown  in  the  block 
diagram  are  standard  components 
of  an  analog  computer.  The  sys¬ 
tem  was  set  up  on  a  differential 
analyzer  in  the  laboratory  and  re¬ 
sults  similar  to  those  shown  W'ere 
obtained. 

The  filtering  scheme  can  be  ex¬ 
tended  to  include  additional  deriva¬ 
tives.  When  the  data  represent  a 
dynamical  system,  there  are  phy¬ 
sical  limitations  on  the  second  and 
third  derivatives  and  these  limita¬ 
tions  set  the  level  at  which  the  clip¬ 
ping  should  occur.  Waveshape  mul¬ 
tiplexing  can  also  be  extended  to 
more  channels  at  the  expense  of 
using  additional  derivatives. 

Electronics  Aids  the  Dentist 

By  David  Becker 

Montclair,  X. 

Periodontics,  the  study  of  the  re¬ 
gions  surrounding  the  teeth,  em¬ 
braces  many  problems  concerning 
gum  diseases  and  adjacent  bone  dis¬ 
turbances.  One  of  the  major  prob¬ 
lems  is  an  unbalanced  bite.  An 
extreme  case  of  unbalanced  bite 
may  occur  when  there  is  contact 
between  only  one  tooth  in  the  upper 
jaw  and  one  tooth  in  the  lower  jaw. 


FIG.  1 — Mechanical  drawing  oi  the 
probe 


This  condition  may  lead  directly  to 
loosening  of  the  teeth  in  their 
sockets. 

The  periodontist  balances  the  bite 
by  grinding  down  eiiT.gated  teeth, 
capping  shorter  ones  and  by  mak¬ 
ing  artificial  restorations.  Ordin¬ 
arily,  the  dentist  has  at  his  disposal 
two  methods  of  analysis  during 
diagnosis  and  treatment.  The  first 
is  a  wax  impression  of  the  mouth 
and  the  second  is  use  of  carbon 
paper  placed  between  the  upper  and 
lower  jaws  when  the  patient  bites. 
Neither  of  these  methods  is  en- 
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ai  Helipot’*  new  AJ  Modeb ...  compact  potentio* 
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^tpaw^i*  original  AJ  mounting  wirit  a  threaded  bush* 
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All  units  have  these  important  features 


CONDENSED  SPECIFICATIONS 


Mechanical  rotation  3600*  +  12*  -0* 
Electrical  rotation  3600*  +  12*  -0* 


Resistance  ranfes  100  ohms  to  SO.OOO  ohms 

Resistance  toleranct  ±  5.0% 


Linearity  tolerances: 


±  0.5%  (standard) 


5000  Ohms  and  abov*  ±  0.1% 
Below  5000  ohms  ±  0.25% 


SMALL  SIZE— LIGHT  WEIGHT:  All  AJ  Models  unit.  The  It"  slide  wire  e<«**  m  reselutiois 

ore  only  %"  in  diameter  (small  as  a  penny)  of  1/3000  in  a  100  ohm  unit— 1/6S00  in  • 

1 H"  long- weigh  1.0  os.  They  requiro  o  50,000  ohm  uniti 

minimum  of  valuoble  panel  spacel  «ELIA*ILITY:  The  AJ  models  are  rugged 

HIGH  PRECISION-CIRCUIT  SIMPLICITY:  On  and  timpU-builf  to  cIom  toUroncos  with 

mony  opplicottoni  on  AJ  Sorto*  will  rtploco  cortful  quolity  control.  Thoir  porformonco 

two  convcntionol  potcntiomotort,  providing  ond  rtliobility  roRoct  tho  utuol  high  ttond«  ; 

both  widt  rongo  ond  Rnt  odjwttmtnt  in  on#  ordt  of  Holipot  quolity.  j 

Advanced  Construction 

For  light  weight,  unusual  compactness,  high  accuracy  and  resolution,  coupled  i 
with  utmost  reliability,  investigate  the  AJ  series ...  : 

h  All  types  have  bearings  at  each  end  of  the  shaft  to  assure  precise  alignment  ’ 
and  linearity  at  all  times. 

^  Either  single  or  double  shaft  extensions  can  be  provided  to  meet  individual 
needs . . .  also,  ball  or  sleeve  bearings,  special  shaft  lengths,  flats,  screwdriver 
slots,  etc. 

h  By  means  of  a  unique  Helipot  welding  technique,  tap  connections  can  be 
made  to  only  one  turn  of  the  resistance  winding,  and  can  be  provided  at 
virtually  any  desired  point  on  the  resistance  element, 
b  New  improved  terminals  are  rigidly  anchored  in  place  to  prevent  twisting  i 
and  coil  failures  due  to  fatigue.  These  anchor-locked  terminals  are  used  i 
both  at  the  taps  and  at  the  coll  ends.  I 


Meet  Rigid 


Standards 


Helipot— world’s  largest  manufacturer  of  precision  potentiometers — ‘ 
has  built  an  enviable  reputation  for  its  high  design  and  construction  stand- 1 
ards,  and  the  AJ  models  meet  these  standards  in  every  way.  ^ 

The  resistance  elements  are  made  of  precision-drawn  alloys,  accurately 
wound  by  special  machines  on  a  heat-dissipating  copper  core.  j 

Each  coll  is  Individually  tested,  then  permanently  anchored  in  grooves 
precision-machined  Into  the  case.  Slider  contacts  are  of  long-lived  Paliney 

alloy  for  low  contact  resistance  qnd  low  thermal  e jn.f _ and  all  terminals 

are  silver  plated  and  Insulated  from  ground  to  pass  1,IXX)  volt  breakdown  test. 

In  tpila  of  light  waighi  and  campact  datign,  all  AJ  medals  ar#  built  threugheut 
for  long  Ufa  and  rugged  sarvka.  Potantiemotar  life  varies  with  each  appGcatien,  of 
courso,  depending  upon  rotation  speed,  temperature,  atmospberk  dust,  etc.  tut  laboratory 
tests  shew  that  under  proper  conditions,  all  of  the  AJ  series  have  a  life  expoctoncy  in 
excess  of  one  mdlian  cycles  eochl 

Get  full  detadt  from  your  nearest  Helipat  representative— or  write  direct! 
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FORWARD  voltage  IN  VOlTS 


Sketch  oi  sample  oscilloscope  patterns. 
Excessive  pressure  oi  upper  left  molar 
(A),  tooth  that  can  move  one  mm  in  any 
direction  (B)«  tooth  with  insuiiicient  pres¬ 
sure  (C)  and  lower  tooth  driving  upper 
tooth  towards  palote  awoy  from  probe 


vestigiition,  diagnosis  and  treat¬ 
ment.  Each  tooth  is  tested  individ¬ 
ually  by  placing  the  point  of  the 
probe  against  the  neck  of  each 
tooth  as  the  patient  closes  his  jaws. 
Oscilloscope  patterns  are  first  used 
to  check  questionable  areas. 

For  diagnosis,  the  dentist  can  tell 
by  observing  the  relative  amplitudes 
of  patterns  from  different  teeth 
which  ones  need  grinding  or  build¬ 
ing  up.  Mobility  of  teeth  can  al.so 


be  diagnosed  by  the  presence  of 
superimposed  o.scillations  at  the  be¬ 
ginning  of  the  main  pattern.  Am¬ 
plitude  of  these  vibrations  indicates 
the  degree  of  mobility. 

Chewing  efficiency  takes  place  in 
the  diagnosis  by  the  presence  or  ab¬ 
sence  of  large  pulses  in  the  back¬ 
ground.  During  such  a  diagnosis, 
the  patient  grinds  his  teeth  in  a 
lateral  motion. 


Tester  For  Germanium  Diodes 


A  patient  being  teited  with  the  probe  in 
position  on  a  tooth 


tirely  satisfactory. 

In  the  method  developed,  vibra¬ 
tions  picked  up  on  a  tooth,  as  it  is 
contacted  by  the  opposing  tooth 
during  a  patient’s  usual  biting  ac¬ 
tion,  are  applied  to  the  vertical  de¬ 
flection  plates  of  a  cathode-ray  os¬ 
cilloscope.  A  suitable  transducer  in 
a  probe.  Fig.  1,  is  u.sed  as  the  pick¬ 
up.  The  oscilloscope  gives  a  visual 
presentation  of  the  degree  and 
nature  of  the  vibration  caused  by 
the  two  teeth  striking  together. 

Permanent  recordings  of  a  pa¬ 
tient’s  condition  are  made  with  a 
35-mm  camera.  The  complete  tech¬ 
nique  provides  an  indicator  for  in- 


By  Nicholas  Dewolf 
and  Norris  E.  Schick 

Klectronic9  Dixision 
(reneral  Electric  Co. 
Syracuse,  N.  Y, 


With  the  rapid  increase  in  the  use 
of  germanium  diodes  as  circuit  ele¬ 
ments  in  receivers,  computers  and 
military  equipment,  the  need  for  a 
flexible  tester  to  serve  as  the  coun¬ 
terpart  of  tube  checkers  has  become 
more  evident. 

Such  a  tester  must  meet  several 
requirements.  Primarily  it  must 
check  the  quality  of  diodes  to  the 
RTMA  specifications.  It  should  be 
usable  in  the  selection  of  diodes  for 
special  applications  and  for  deter¬ 
mining,  by  experiment,  the  mini¬ 
mum  usable  quality  limits  that  can 
be  tolerated  in  a  given  application. 
It  must  make  possible  the  evalua¬ 
tion  of  the  usability  of  diodes  in 
applications  where  stability  is  of 
prime  importance  or  if  the  units 
are  operated  outside  of  ratings,  it 
must  be  possible  to  detect  changes 
in  characteri.stics. 

Specifications  for  the  majority  of 
germanium  diodes  are  based  on 
static  point  tests  of  forward  and 
inverse  resistance  at  specific  volt¬ 
ages.  Figures  1  and  2  demonstrate 
the  nonlinearity  of  the.se  resist¬ 
ances  with  changes  in  voltage  level. 
It  is  evident  that  the  diodes  must  be 
tested  at  the  specified  voltage  limits 
if  their  conformance  to  specifica¬ 
tions  is  to  be  evaluated.  Forward 
resistance  is  generally  tested  at  a 
one-volt  level  and  inverse  resistance 
at  50  and  10  volts,  although  other 
voltages  are  also  required.  The 
manufacturer’s  specification  sheets 
and  a  recent  article'  show  the 
necessary  ranges. 


FIG.  1 — Typicol  Italic  lorword  curranl- 
▼oltag*  characterUtic  oi  a  IN48  diodo 


There  are  many  dynamic  tests 
that  may  be  more  suitable  than 
static  testing  for  specialized  appli¬ 
cations  but  these  fall  into  the 
minority  of  required  diode  tests. 
Rectification  efficiency  at  various 
frequencies,  levels  and  impedances 
as  well  as  pulse  cutoff  and  conduc¬ 
tion  properties  are  but  a  few  of 
the  special  tests  that  may  be  ap¬ 
plied.  Complexity  of  these  tests 
and  the  variations  in  conditions  re¬ 
quired  preclude  the  possibility  of 
including  them  in  a  compact  and 
simple  test  equipment.  These  char¬ 
acteristics  are  best  tested  by  a 
separate  special  equipment  de¬ 
signed  to  correlate  with  the  specific 
application. 

In  order  to  cover  the  large  ma¬ 
jority  of  germanium  diodes,  a  sur¬ 
vey  was  made  of  all  manufacturers’ 
.static  specifications,  which  included 
some  75  grades  of  diodes.  It  was 
evident  that  the  major  portion  of 
these  fell  within  the  following 
ranges:  Forward  currents  meas¬ 
ured  from  0.25  to  1  volt  ranging 
from  10  |xa  to  10  ma.  Inverse  cur¬ 
rents  measured  from  1  to  100  volts 
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EXPANDED 

FACILITIES 

at  your 
service 


Your  electron  tube  problems  will 
now  receive  even  finer,  fuller,  and 
faster  attention  at  Lewis  and  Kauf¬ 
man  throuj^h  absorption  of  the  per¬ 
sonnel  and  production  facilities  of 
Pacific  Electronics,  Saticoy,  Califor¬ 
nia.  Top  management  of  Lewis  and 
Kaufman  will  remain  unchanged 
and  the  Los  Gatos  Brand  will  be 
applied  to  all  products. 

Special  tube  developments  will 
receive  added  emphasis  in  the  en¬ 
larged  organization.  You  are  invited 
to  submit  your  problems,  whether 
for  special  or  standard  long-lived 
Los  Gatos  types.  Contact  your  near¬ 
by  field  representative  or  write 
direct. 


LllS  and  HflUffUfifl,  Ltd. 


LOS  GATOS  1 


CALIFORNIA 


T 


ELECTRONS  AT  WORK 


(continued) 


40  80  120  160 

BACK  VOLTAGE  IN  VOLTS 


FIG.  2 — Typical  ttatic  r#T«ne  current- 
voltage  characterUtic  ol  a  1N48  diode 


rangiiiK  from  5  tia  to  1  ma. 

Because  of  the  higher  impedance 
and  voltage  levels  in  inverse  resist¬ 
ance  testing,  different  problems 
occur  from  those  in  forward  resist¬ 
ance  testing. 

Inverse  current  can  be  tested  in 
the  conventional  circuit  illustrated 


RIBBON  CONNECTORS 


BLUE 


•  Low  insertion  and  extraction  force  with  high  individual 
contact  pressure. 


C  "■ 

'■'-i 


in  Fig.  3.  The  circuit  consists  of 
a  milliammeter  in  series  with  the 
diode,  a  voltmeter  across  the  com¬ 
bination  and  a  limiting  resistor  to 
prevent  instrument  damage  in  the 
event  of  a  short  circuit  at  the  test 
terminals. 

Outside  of  the  normal  errors  in 
instruments  and  resistors,  the  only 
error  that  can  occur  is  that  caused 
by  the  voltage  drop  in  the  milliam¬ 
meter.  Using  3-inch  panel  instru¬ 
ments,  the  error  will  vary  from  50 
to  300  millivolts  depending  on  the 
current  range  and  will  cause  less 
than  a  10-percent  error  in  diode 
voltage  reading  for  ranges  above 


•  Unique  spring  contact  construction  maintains  positive 
contact  under  vibration. 

•  Wiping  action  insures  positive  contact  at  all  times. 

•  1-501  (Diallyl  Phthalate)  plastic  used  has  high  dimen¬ 
sional  stability  and  excellent  dielectric  properties. 

•  Contact  terminals  will  accommodate  up  to  #16  stranded 
conductors. 

•  Contacts  have  heavy  silver  base  plating  with  gold  as  the 
surface  finish. 

•  Gold  fini.shed  contacts  will  not  tarnish  or  corrode  and 
remain  easy  to  solder  for  an  indefinite  period  of  time. 

•  Positive  polarization  prevents  mis-mating  of  connectors. 

•  Connector  is  ruggedly  built. 

•  Protective  barriers  between  contact  terminals  insure 
proper  spacing. 

•  Sturdy  contacts  resist  abuse  — are  not  easily  damaged 
by  test  piods,  etc. 

•  Corrosion  resistant,  pa.ssivated  stainless  steel,  molded-in 
mounting  plates  provide  a  sturdy  mounting. 

•  Float-mounted  receptacle  allows  for  possible  mis-align- 
ment  of  mating  plug  and  receptacle. 

•  Provision  incorporated  to  prevent  tilting  of  float-mounted 
receptacle. 

•  Connectors  pass  50  hour  salt  spray  test. 


f.r  iaf.r- 

laati.a  Ik.  Mtw 
tmpktrn*!  If*.  tiUm 

C»mit€t*rs,»rrit*  Deft. 
tX  let  m  tepf  et  this 
hue  fttfe  Mlelie. 

AMERICAN  PHENOLIC  CORPORATION 

1830  SOUTH  S4th  AVENUE  •  CHICAGO  SO,  IlLINOIS 


CROSS 

SECTION 


Taitar  being  used  in  o  dlode^checking 
operation 
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A  candle  100  feet  away 

can  fog  Kodak  Linagraph  Pan  Film  in  one  second 

All  the  exposure  it  takes  to  produce  a  measurable  density  on  Kodak  Linagraph 
Pan  Film  is  1/1000  of  a  meter-candle-second. 

This  extreme  sensitivity  to  light  helps  a  great  many  people  in  laboratories 
u'ho  make  it  a  practice  to  depend  on  photography  instead  of  memory  and  eye¬ 
sight  to  capture  significant  oscillograph  traces.  They  need  it  for  the  analysis  of 
high  speed  transients  displayed  on  RMA  Type  Pll  screens,  where  writing 
rates  of  hundreds  of  inches  per  microsecond  are  common. 

For  recording  fast  transients  from  other  types  of  screens  too,  particularly 
when  filters  are  used  to  cut  out  the  persistent  portion  of  the  phosphor  emission, 
the  great  sensitivity  of  this  emulsion  is  an  advantage.  On  the  other  hand,  when 
it  is  desired  to  record  the  persistent,  or  yellow,  component  of  the  image,  the 
panchromatic  sensitivity  of  Kodak  Linagraph  Pan  Film  is  a  necessity. 

For  recording  repetitive  patterns,  Kodak  Linagraph  Ortho  Film  is  often  pre¬ 
ferred  because  it  is  virtually  unaffected  by  the  reddish  cathode  glow  that  may 
otherwise  cause  fogging  in  "time”  or  “bulb”  exposures.  It  has  maximum  sensi¬ 
tivity  to  the  green  light  which  predominates  in  the  double-duty  screens  used 
for  both  photographic  recording  and  visual  observation. 

Both  these  films,  in  35mm  and  I6mm  widths  with  standard  double  perfora¬ 
tion,  are  sold  by  your  Kodak  dealer.  If  you  need  detailed  technical  information 
about  them,  write  Eastman  Kodak  Company,  Industrial  Photographic  Division, 
Rochester  4,  N.  Y. 


ING ...  a  function  of  photography 


f  synchronous 
’  Motor  Driven 


for  s 

continuous 


lications 


These  Industrial  Timer  Corporation  timers  pro* 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 

OUTSTANDING  FEATURES  ARE: 

(/)  the  wide  tange  of  over-all  time  cycles  obtainable 
from  any  one  model; 

(2)  the  ease  with  which  over-all  time  cycles  can  be 
changed; 

(3)  the  simplicity  with  which  individual  cams  can  be 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 


Series  CM  CAM  REaClING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

Series  MC  MUITI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  All  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

Ssrits  RA  SINGLE  aClE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  35) 

Saries  RC  SINGLE  aCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  1  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  35) 

«t  tpMclicoflMt.  Olid  w  sJb«lf  iiiok«  r«cofwiii«ndofloAs  b«t«d 
•a  yMr  porfkvlor  naadt.  iidlaflRs  Mat  fraa  aa  raqutsf. 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Time  Delay  Timers  •  Manual 
Set  Timers  *  Tandem  Automatic  Recycling  Timers  *  Running 
Time  Meters  *  Instantaneous  Reset  Timers 


INDUSTRIAL  TIMER  CORPORATION 
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makes  all  three! 

(kma  co4t  Spiral  Tubing 


*  Designers,  engineers,  proiluetion  men  everywhere  are  ehanging  their 
thinking  (an«l  sperifieations)  over  to  eeonomieal  C*D-F  spiral  tubing. 
W  hether  it's  round,  square,  or  rectangular,  C-D-F  tubing  is  stiff,  sturdy, 
crush  resistant.  It  has  goml  tensile  strength,  along  with  good  dimensional 
stability  under  varying  atmospheric  conditions. 

Almve  all,  it  is  low  in  cost.  C-D-F  experts  in  insulation,  recommend  spiral 
tubing  for  coils  and  structural  spacers.  For  transformers,  switches,  selen¬ 
ium  rectifiers. 

The  round  tubing  ranges  from  Vs"  to  6",  with  wall  thicknesses  from 
.DOTS"  to  Vk"-  The  minimum  ID  of  the  square  and  rectangular  tubing  is 
with  2^^"  the  maximum  ID.  1/16"  is  the  maximum  wall  thickness. 
All  tubing  can  he  supplied  in  lengths  from  2'  to  4'.  From  our  own  fabri¬ 
cating  experience,  we  know  you  will  find  this  sturdy  material  easy  to  drill, 
tap,  rivet,  flute  or  thread. 

Think  it  over . . .  then  talk  to  the  man  from  C-D-F,  a  skilled  plastics 
engineer.  C-D-F  has  sales  offices  in  principal  cities  with  modern  test  labora¬ 
tories  at  all  plants.  ('-D-F  spiral  tubing.  The  man  from  C-D-F.  Both  are 
gcMul  to  know! 

FOR  LITTLE  COILS... 

•  C-D-F  puts  notches  in  so  that  cores  con  be  inserted  and  accurately  adjusted. 
Hard  to  crush,  this  tube  withstands  prolonged  heat  of  190°F.,  240^F.  Intermit¬ 
tently.  Write  for  samples  and  complete  specifications.  For  availability,  economy, 
adaptability  .  .  .  buy  your  spiral  tubing  from  C-D-F. 

GENERAL  OFFICES:  NEWARK  16,  DELAWARE 
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Famous  Guns 


FIG.  3 — InTarM-reiiilanc*  led  circuit 


CoH  Army  Revolver,  I  7 

Model  1872,  Caliber  .45 

Known  as  Ihe  "Pearrniakrr"  and.  in 
.tt  caliber,  the  "Frontier”  revolver. 

This  famous  Colt  was  Ihe  law  wet!  of  the 
Mi$Mit$ippi!  Weight  and  ruggedness  made 
it  a  convenient  means  of  atiministering 
a  "pistol  whipping”. 


3  volts.  Fortunately,  this  error  is 
highest  at  the  higher  current 
ranges  which  are  not  normally  used 
on  the  low  voltage  ranges. 

Voltage  drop  in  the  microam¬ 
meter  becomes  excessive  in  for¬ 
ward-resistance  testing  and  the  use 
of  the  preceding  circuit  is  undesir¬ 
able. 

A  novel  modified-bridge  cir¬ 
cuit  may  be  used  to  advantage  to 
avoid  instrument  corrections,  as 
illustrated  in  Fig.  4.  This  circuit 
does  not  involve  any  errors  other 
than  those  caused  by  the  meter- 
movement  inaccuracies  and  resistor 
tolerances. 


Model  1808  Navy  Pistol,  Caliber  .64, 

made  by  Simeon  North  of  Berlin.  Conn. 
Bf>arding  pistols  like  this  rendered 
valuable  service  in  Ihe  War  of  1812.  In 
building  them.  North  actually  used 
a  modern  mass  production  trchnii|iie — 
utandardized  parti! 


Optimum  Dexign 

The  optimum  design  is  complex 
and  depends  to  a  large  extent  on 
the  resistance  of  the  meters.  In  the 
ranges  that  a  diode  checker  would 
be  used,  it  was  found  that  the  sim¬ 
plest  method  considering  the 
neces.sary  range  switching,  was  to 
make  the  current  instrument’s 
series  resistance  high  compared  to 
the  upper  bridge  arms.  If  the 
source  resistance  is  made  very  low 
and  the  voltmeter  resistance  high, 
current  ranges  can  be  varied  by 
changing  the  upper  bridge  arms 
only.  This  can  be  made  to  keep  the 
internal  impedance  at  the  right 
value  automatically.  On  the  low- 
voltage  high-current  ranges  these 


Inslant-heating  '  ^ 

Weller  Soldering  Gun  ^ 

O'  ^  heavy  work.  Dual 

heat  greatly  increases  tip  life,  J 'I'i 

— ■  Switch  instantly  to  high  or 

low  heat  as  job'  requires.  Pre- 
focused  spotlights  end  “blind  soldering”.  Exclusive 
tip-fastening  arrangement  assures  full,  constant  heal.  3 

Shatter-proof  plastic  housing.  Perfect  balance.  Low- 
cost,  replaceanle  lips.  Pays  for  itself  in  a  few  months.  fm 

See  at  your  Uistrinutor  or  write  for  Bulletin  direct.  if 

Get  SOLDERING  TIPS,  new  Weller  Handy  Guide  to  faster,  easier  soldering. 
20  pages  fully  illustrated.  Price  10c  at  your  Distributor  or  order  direct. 


BEIT[ll.;yFIOM  CRIP  10  IIP 


80LDBRINO  OUNS  806  Packer  Street,  Easton,  Pa. 
The  Finest  Soldering  Tool  for  the  Finest  Craftsmen 


FIG.  4 — Forward-raiiilanca  teat  circuit 
Tester  being  used  In  a  diode-checking 
operation 
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Thmrm'M  m  C^D  tor  owory  knourn  intmrtoroneo  prohtomt  Did  you  know 

that  C-D  makes  and  sells  more  interierence  filters  than  any  one  else?  Chances  ore 
the  solution  to  your  filter  problem  is  already  waiting  for  you  in  our  files.  If  we  don't 
hove  the  answer,  we'll  find  it  for  you.  Write  for  catalog  to:  Dpt.  K-122,  General  Offices. 
Comell-Dubilier  Electric  Corporation,  South  Plainfield,  New  Jersey. 

CORNELL-DUBILIER 

tvorld’s  largest  manufacturers  of  filters 


ItOTATOftS  CAPACtTOHS  V»»»ATO*S  COMVtttTCftS 


SOUTH  ^LAINnCCO.  N.  J.  •  NEW  SCOTOAD.  WUKCCSTEIt  ANO  CAMtAlOGE.  MASS.  •  mOViOFNCC.  K.  I.  •  INtXANAPOltS.  INO.  •  ruOUAV  SPAiNGS.  *1.  C.  •  SUSStOlAW.  TmC  AAOIAAT  COAA..  CLCVCLANd.  O. 
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LITTON  ENGINEERING  NEWS 


BEHER  CONTROL  OF  COPPER  OR  ALLOY 
BRAZING  WITH  LIHON  HYDROGEN  FURNACE 


Litton  Model  4400  Vertical  Hydrogen 
Furnace  is  designed  for  easily  observed, 
accurately  controlled  production-line 
brazing  of  assemblies  up  to  6V2"  in 
diameter  and  12"  in  length.  Brazing  is 
performed  in  a  hydrogen  atmosphere 
and  work  can  be  inserted  into  the  open 
bottom  either  mechanically  or  hydrau¬ 
lically.  Operating  temperature  range 
permits  copper  brazing  as  well  as  all 
types  of  gold-copper  and  silver  alloy 
brazing. 


Model  4400  Furnace  is  divided  into 
two  chambers.  The  upper  or  brazing 
chamber  is  equipped  with  radiant  heat¬ 
ing  for  maximum  flexibility.  The  lower 
or  cooling  chamber  permits  rapid  cool¬ 
ing  to  the  freezing  point  of  the  metal  or 
alloy.  The  heating  chamber  has  an  in¬ 
conel  inner  wall  surrounded  by  3"  of 
thermal  insulation.  Two  replaceable 
pyrex  windows  permit  a  clear  view  of 
the  work  during  the  heating  cycle.  TUng- 
sten  heating  rods  are  spring-loaded  to 
preserve  tautness,  and  may  be  easily 
replaced.  The  cooling  chamber  is  a 
double-walled  cylinder  of  stainless  steel 
within  which  water  is  circulated. 

In  operation,  work  is  raised  into  the 
upper  chamber,  heated  at  the  desired 
rate  or  rates,  and  immediately  lowered 
into  the  cooling  chamber.  Since  power 
is  applied  only  during  the  heating  cycle 
(normally  less  than  one-third  of  load¬ 
ing,  heating  and  cooling  time),  power 
consumption  is  minimized. 

SPECIFICATIONS -MODEL  4400 
VERTICAL  HYDROGEN  FURNACE 
Work  diomotor,  max,  .  .  6^" 

Work  longth,  max . 12" 

Tomperaturo,  max .  1250°C 

Voltage  lo  maintain  1 250°C  .  Apprax.  22v 
Kva  to  maintain  1250°C  Approx.  23  kva 

Overall  height . 75" 

Overall  diameter,  heater  .  .  17" 

Overall  diameter,  coaler  .  .  12" 

Heater  elements:  IS  Tungsten  rods,  .050"  dia.  x 

40"  long,  connected  in  parallel. 

Time  ta  raise  furnace  and  wark  to  1000°C: 

Approx.  17  minutes. 

GLASS  I 
BAKING 
OVENS 

Litton  Glass 
Baking  Ovens 
are  circular 
and  easily 
mount  in  any 
exhaust  posi¬ 
tion.  Heating 
is  by  Calrod 
units  and 


ovens  are  designed  for  continuous  op¬ 
eration  at  500°  C  Oven  models  2,  3  and 
4  can  be  operated  in  either  series  or 
parallel.  Ovens  range  from  5"  to  12%" 
in  diameter,  and  12"  to  18"  in  length. 
Complete  details  and  prices  for  all 
models  will  be  supplied  on  request 

MODEL  5301  BELL  JAR 

For  smaller  brazing  problems,  Litton 
table-top  Bell 
Jars  offer  max- 
i  m  u  m  c  o  n  - 
venience  and 
speed.  Visibil¬ 
ity  through  the 
all-glass  jar 
simplifies 
alignment  and 
positioning  of 
the  work.  Ver- 
tical  move¬ 
ment  of  the 
bell  is  light- 
e  n  e  d  by  a 
counterweight 
inside  the  sup¬ 
porting  col¬ 
umn.  Work 
stand  height  is 
variable,  and 
the  heater  rod 
can  be  adjusted 
and  locked  in 
position. 

SPECIFICATIONS-MODEL  5301 
BELL  JAR 

Bat* . 11’4"x16V' 

Column  haight . 561m" 

H*attr  (land,  haight ....  33'i" 

Haatar  eland  arm 

(axtandad  langth)  ....  10H" 

Haatar  stand,  vartical  traval  12" 

Work  ttond  axtantiont  .  .  .  2",  4",  6",  B" 

and  12" 

Jar  diamatar . 12" 

Haight . 24" 

Traval  of  jar . 28'^" 


INDUSTRIES 


Manufoctur*rt 
of  Vacuum  Tubtt  ond 
Acetstory  Equipmtnt 
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Here  at  Reeves  we  ore  working  to  capacity, 
manufacturing  every  crystol  that  our  facilities 
can  produce.  And  yet,  due  to  the  pressure  of  defense 
demands,  we  stiU  can't  always  meet  the  needs  i 
of  off  of  our  customers.  con  ond  wilt 

continue  to  use  the  saroiigiiHiiBB  Utte  ond 
the  same  rigid  conJg||&|Mp^^e  made  Reeves 
the  finest  t^lH^pS^lals.  You  can  be  sure 
tho^l^^MRlI  be  no  cottrotomise  in  quality. 
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ELECTRONS  AT  WORK 


(continMcd) 


approximations  do  not  hold  true 
but  the  errors  involved  are  not 
serious. 


N0.637SS,  AN3307-1 

SPOT  HanMtkally  ScoM, 
Sold«r  Tarminol  Typ* 


REFERENCt: 

<  1 )  Semiconductor  Diode; 
108,  p  112,  March  1951. 
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Fo^etter 

/controls 

/  through  better 
/  Hermetically 
Sealed  Relays 


Vibrating-Systeni  Decay- 
Constant  Measurement 

An  instrument  developed  at  the 
National  Bureau  of  Standards, 
measures  the  time  of  decay  of 
mechanical  and  electrical  vibratinjr 
systems  within  the  range  from  five 
seconds  to  five  milliseconds  or  less 
with  an  accuracy  of  one-half  per¬ 
cent. 

The  device  was  developed  specifi¬ 
cally  to  study  internal  lo.sses  in 
quartz  as  a  function  of  temperature 
and  relaxation  effects  in  the  alkali 
halide  and  other  crystals.  The  in¬ 
strument  may  be  used  to  study 
mechanically  vibrating  .systems  by 
attaching  an  electromechanical 
transducer,  such  as  a  quartz  plate 
resonator,  to  the  device  to  convert 
the  energy  from  mechanical  to  elec¬ 
trical.  By  using  auxiliary  equip¬ 
ment,  further  applications  are 
possible  for  the  measurement  of  the 
time  constant  of  phosphors,  photo¬ 
cells  and  other  phenomenon  in¬ 
volving  exponential  decays. 

The  method  used  involves  a  volt¬ 
age-amplitude  comparison,  in  which 
the  time  for  the  falling  exponential 
waveform  to  pass  from  one  known 
voltage  to  another  is  measured.  A 
pair  of  identical  circuits.  Fig.  1, 
amplifies,  differentiates  and  shapes 
the  decaying  voltage  into  pulses 
that  are  used  to  trigger  a  precision 
counter  chronoscope. 

The  two  circuits  are  alike  except 
for  different  reference  voltages 
controlling  the  time  of  initiation 
of  the  triggering  pulses  through 
each  circuit.  One  reference  voltage 
controls  the  starting  pulse,  which 
is  passed  through  the  circuit  to  the 
chronoscope  when  the  input  voltage 
reaches  a  selected  value.  The  other 
reference  voltage  passes  the  stop¬ 
ping  pulse  on  to  the  chrono.scope 
when  the  input  voltage  has  decayed 
I  to  the  second  selected  value. 

An  essentially  ripple-free  decay¬ 
ing  waveform  is  impressed  on  one 
!  of  the  cathodes  of  a  6AL5  twin 


No.  637PS 

SPOT  Hcrnwikally  S«aM, 
Plug-In  Typ*  in  Octal  Plug 


SPECIFY 


l^e  most  advanced  hermeti¬ 
cally  sealed  relays  can  best 
M  designed  and  produced  by 
a\firm  like  Leach  which  pio¬ 
neered  this  field  from  the  be- 


NO.9031SS 

3PDT  Harmatkolly  S*al*d, 
SoM*r  Tarmincrf  Typ* 


Here  at  Leach  you  will  find 
complete  engineering,  testing 
and  production  facilities  to 
help  you  solve  your  relay 
problems  in  the  electrical  and 
electrotyic  fields. 

The  unsurpassed  dependa¬ 
bility  of\each  Relays  has 
been  provM  by  nearly  four 
decades  of  leadership  in  pro¬ 
viding  all  tjpes  of  relays  for 
maximum  performance 
under  competitive  operating 
conditions.  \ 


FOR  BETnACONTROlS 
THROUGH  BEniR  RELAYS 
— $p*«tfy  leach 


Parformanc*  characfarittici  for  th* 

R*(ayi  llluilrafMf  above  art  a$  Follewt: 

*  Conloct*  rated:  10  Amp*. 

Reeiftive  and  Inductive  at  29  VDC. 

*  4  Ampt.  Motor  load  at  29  VDC. 

*  10  Ampt.  ReeUtiv*  at  1 15  VAC,  400  cyde*. 
Coil  24-20  VDC 


5915  AVALON  BOULEVARD  •  LOS  ANGELES  3,  CALIFORNIA 
Repreuntotivei  in  Principal  Citiei  of  the  US.  and  Conodo 
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bit  ail  Aiiialid.  Fxtrn!*ivc  cutting  equip¬ 
ment,  hand  rutting  jigia,  electronically  con- 
tndleil  annealer'i  ami  other  equipment,  much 
of  it  (ie\elope(i  Hilhin  our  onn  organizulitm, 
results  in  high  sfaeed,  precision  production 
of  parts. 


Flange 


How 


Superior 


Forms 


the 


•  What  do  you  ex[)ect  when  you  order 
a  tubular  part  with  a  flare  or  flange  at 
one  or  both  ends? 

Ortainly  you  expect  that  the  over-all 
dimensions  of  the  part  will  be  within 
certain  close  tolerances.  You  expect 
that  the  flange  nr  flare  will  be  tbe  only 
distortion  in  tbe  tube.  You  want  tbe 
flange  dimensions  and  the  flare  angle 
to  l)e  within  the  limits  established 
in  your  specification.  You  must  be 
assured  that  the  worked  areas  will  be 
free  from  cracks,  pits  and  breaks.  You 
probably  ho|)e  that  the  working  has 
not  set  up  unrelieved  stresses  to 
result  in  premature  failure  of  the  part. 

When  Superior  supplies  the  part, 
you  get  all  you  expect,  want  and 
hope  for. 

This  isn't  a  matter  for  boasting.  Tbe 
ability  to  deliver  flared  and  flanged 


parts  to  meet  these  liasic  re<|uirements 
is  just  a  part  of  our  job.  made  possible 
by  our  long  experience  and  extensive, 
highly-developeil  equipment  for  [re¬ 
forming  just  such  operations. 

The  rest  of  our  job  is  in  the  field  of 
advice,  research  and  development 
assistance  and  careful  problem  analy¬ 
sis  to  make  sure  that  you  have  the 
right  metal  or  alloy  for  your  pur[)ose. 

If  you  are  a  manufacturer  or  experi¬ 
menter  in  electronics  and  have  need 
for  a  tubular  part,  whether  it  Ir  a 
simple  cut  and  tumbled  tulie,  a  flared 
or  flanged  part,  rolled  or  bent,  ma¬ 
chined  at  either  or  both  ends  or 
drilled  in  one  or  more  places,  tell  us 
about  it.  We  can  probably  help  you 
and  we’re  always  glad  to  do  so.  Write 
Superior  Tube  Company,  2500  Ger¬ 
mantown  Ave.,  Norristown,  Penna. 


Flai|ii|.  .\utomatic  flaring  and  flanging  ma* 
chines  are  combined  in  Superior’s  Klectronics 
Division  with  carefully  trained  production  and 
inspection  personnel  wrho  know  how  to  do  a  job 
right  and  take  the  time  to  he  sure. 


Eipaini  Here  is  a  part  almost  ready  for 
delivery.  Simple  as  it  looks,  it  may  well  have 
been  the  subject  of  a  score  of  operations  and  at 
every  stage  the  prime  consideration  has  been 
the  quality  of  the  finished  part. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  it  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATEO  CATHODES:  This  reprint  describes 
the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the  base  metal; 
includes  the  action  of  the  small  percentage  impurities  upon  the  vapor  pressure, 
sublimation  rate  of  tbe  nickel  base;  also  future  trends  of  cathc^e  materials 
are  evaluated. 


AS  mUynt  jOK"  to  H"  OJ>. 
Carlali  loolyto*  (MS"  am.  woU)  Up  to  IH" 


SUPCKIOR  TUBS  COMPANY  •  Cloetronic  prodvcfi  for  oxport  through  Drivor-Harrit  Company,  Harriion,  Now  Jonoy  •  Harriton  6-4800 
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COMPLETE 

miniature 

FREQUENCY  STANDARD 

A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre¬ 
senting  these  features: — 

1.  JAN-ized  construction  throughout. 


2.  SPACE-SAVING,  Vh"  dia.  x  4V2'' 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY— .002%  (15°  to  35°C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED,  6  V.  at  300  ma. 
70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE, 
SPECIFYING  "TYPE  2007" 

Also«  monufacfufrs  of  ffqvncy  standard*,  mv/fi* 
frmqaancy  standards,  chart-racarding  chronographs, 
firing-cyc/o  timors,  tho  Watch-Mastor  Watch  Rato  Ro- 
cordor  and  othor  high-procision  froquoncy  and  timirtg 
instrumonts,  controllod  by  our  tuning-fork  oscillators. 


American  Time  Products,  tnc. 

580  Fifth  Avenue  New  York  36, N,Y, 

MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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r  1  . 


.  I 


every  account  is  o  BIG  account  of  MILO! 

Ev*‘n  if  \ our  nirrent  order  is  small,  plaoe  it  Mitli  Ml  1.0. 

It  won't  l)c  pushed  in  a  eorner  here.  If  e  barr  no 
"  l*iu>‘onb<tli‘s." 

(^all  whether  \ou  need  two  pu-ees  or  two  thousand,  for 
aiiNlhin"  in  eleetronie  eoiii|M*nents  or  test  instruments 
for  industrial  use.  e  have  small  shipping  eartons  as 
well  as  hig  ones — |M-nny  stamps  as  well  as  fiftv -t'enters. 

And  the  staff  to  handle  all  tin*  orders,  great  and  small. 

Don't  Ih‘  hrsilnni.  Hiiv  ot  If  e  rrmonihi-r.  IT  e  were 

liltb'.  too. 


Leading  iiraiids  in  Stoek.  ('.oinplele  lines.  The 
industry’s  Standards. 


check  your  requirements: 


Batteries 

Coble  &  Cor^nectors 

Copocitors 

Chassis 

Chokes 

Coils 

Controls 

Diodes,  Germanium 
&  Silicon  Crystal 
Fuses 

Jacks  &  Plugs 
Knobs 


Hordware 

Meters 

Panels  &  Racks 
Pilot  Assemblies 
Power  Supplies 
Power  Controls 
Reactors 
Receptacles 
Rectifiers 
Relays 
Resistors 

Shields  &  Tubing 


Sockets 
Solder  &  Irons 
Speakers 
Switches 
Terminal  Strips 
Test  Instruments 
Tools 

Transformers 
Tubes,  Regular  & 
Special  Purpose 
Voltage  Regulotors 
Wire  &  Miscel.  Supplies 


JAN-APPROVED  COMPONENTS 


1  /  1  free  industrial  TUBE  BOOKLET 

Chief  Ingineeri,  Purchasing  Agents,  Purchosing 
IxecutivesI  Write  now  if  you  haven’t  received  our 
Industrial  Electronic  Tube  Booklet  *  EB.  Use  company 
letterhead  and  state  your  title.  Address  Dept.  E-12. 

the  ONE  source  for  ALL  your  electronic  needs 


MILO  RADIO  &  ELECTRONICS  CORP. 

■■■■■■■■■■■ 

200  GREENWICH  STREET,  NEW  YORK  7,  N.Y.  •  Phone  BEekman  3-2980 
Teletype  NY1-1839  •  Wire  MILO-WUX-N.Y.  •  Cable  MILOLECTRO-N.Y. 


ELECTRONS  AT  WORK  (continued) 

diode  through  the  primary  wind¬ 
ings  of  a  pulse  transformer.  The 
anode  of  the  tul>e  is  held  at  about 
45  volts.  As  long  as  the  cathode 
potential,  decreasing  with  the  de¬ 
caying  waveform,  exceeds  that  of 
the  anode,  no  conduction  takes 
place.  When  the  cathode  and  anode 
potentials  become  equal,  a  small 
current  flows  in  the  diode  circuit 
and  a  voltage  appears  across  a 
differentiating  circuit  in  the  grid 
j  of  a  6BA6  high-gain  pentode  am- 
,  plifier.  This  voltage  is  amplified 
and  its  phase  is  inverted  by  the 
pentode. 

The  amplified  pulse  is  impressed 
I  upon  the  cathode  of  the  diode 
I  through  a  capacitor  and  the  sec- 
;  ondary  of  the  pul.se  transformer. 
1  The  combination  of  tube  and  trans- 


FIG.  1  Schematic  diagram  ol  one  of 
the  voltage  companion  circuits 


former  phase  inversion,  drives  the 
cathode  voltage  lower  and  increases 
the  difference  in  potential  between 
it  and  the  anode.  Heavy  conduction 
in  the  diode  then  takes  place  within 
a  short  time  after  the  small  initial 
pulse  appears.  .A  sharply  rising 
oscillatory  wave  is  generated  within 
a  time  limit  determined  by  the  re¬ 
actance  in  the  regenerative  circuit 
of  the  6BA6. 

The  impedance  level  at  the  anode 
i  of  the  6BAG  is  high  and  any  load¬ 
ing  of  the  circuit  adversely  in¬ 
fluences  the  speed  of  response  of 
the  complete  circuit.  The  circuits 
following  this  type  of  regenerative 
voltage  comparator  convert  the 
waveform  into  a  single  pul.se  at  an 
impedance  level  suitable  for  trig¬ 
gering  a  precision  counter  chrono- 
scope. 

A  diode  rectifier,  one-half  of  a 
second  6AL5,  of  short  time  con- 
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analytical 
instruments 
for  science 
and  industry 


finding  the 
“Torque-roll  axis” 
with  a 

Consolidated  dynamic 
recording  system 


Ford  Motor  Company  uses  Consolidated  Dynamic  Re¬ 
cording  Equipment  to  build  smooth  performance  and 
long  life  into  Ford  products,  for  example,  in  the  determin¬ 
ing  of  primary  data  from  which  to  design  optimum  motor 
mounts.  Here  the  “Torque-roll  axis”  of  a  Ford  engine  is 
determined  by  mounting  4  velocity  pickups  in  each  of  2 
parallel  planes  on  the  engine.  The  whole  assembly  is  then 
suspended  from  very  flexible  coil  springs  to  simulate  an 
engine  floating  in  space. 

When  the  engine  is  run  at  a  steady  speed,  signals  from 
all  8  pickups  are  simultaneously  recorded  by  a  Consoli¬ 
dated  5-1 14  Recording  Oscillograph  through  System  “D” 
amplifiers.  From  the  resulting  traces  on  the  permanent 
oscillograph  records,  the  "Torque-roll  axis”  is  computed. 


Consolidated  Engineering 


Dynamic  Recording  Systems 

such  as  the  one  shown  here  have  infinite 
variations  in  application  and  in  the  ar¬ 
rangement  of  the  equipment.  A  typical 
recording  system  includes  pickups,  am¬ 
plifiers,  and  a  recording  oscillograph. 
Write  for  Bulletin  CEC  I500B. 


CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  15,  California 


Sates  and  Service  through  CSC  IMSTRUMtnrS,  IMC.. 
a  subsidiary  with  offices  in:  Pasadena,  New  York,  Chicago, 
tYashington  D.C,,  Philadelphia,  Dayton. 
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Rotary  Switch.  courte«y 
P.  R.  Mallory  &  Co..  Inr. 


BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 

^rldgcp^”  MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


VHF  Inductuncr.  cour¬ 
tesy  P.  R.  Mallory  fls 
Co..  Inc.,  Indianapolis, 
Indiana. 


Compact  Rotary  Switch 

This  6-pole,  3-position  rotary  switch 
is  compactly  designed  for  maximum 
efficiency  and  long  life.  Mounted  on  a 
stationary  laminated  phenolic  disc  are 
24  contacts  made  of  Cartridge  Brass 
(70%  copper, 30%  zinc), silver-plated 
for  lower  contact  resistance. 

Six  small  phosphor  bronze.  Grade  A 
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proper  operation  and  life  expectancy 
of  the  unit. 


Designers  of  Electronic  Components 
Prefer  Copper  Alloys 


The  complexity  of  modern  radio  and 
television  equipment  has  radically  af¬ 
fected  the  design  of  component  parts. 
The  electronic  parts  manufacturer, 
through  careful  design  and  choice  of 
materials,  is  continually  seeking  meth¬ 
ods  for  reducing  the  size  and  cost  of 
his  parts  and  to  improve  their  quality. 

VHF  Inductuner  " 

The  illustrated,  compact,  highly  effi¬ 
cient  Inductuner  consists  of  three 
small  spiral  wound  coils  ganged  to¬ 
gether.  The  inductance  of  each  is 
simultaneously  varied  by  rotating  a 
common  insulated  shaft.  Three  silver- 
plated  brass  collars  are  clamped  to  the 
shaft.  Riveted  to  each  is  a  silver-plated, 
movable  contact  arm  with  a  grooved 
tip  which  follows  the  spiral  of  the  coil, 
pivoting  as  the  diameter  of  the  coil 
changes.  A  stationary  contact  arm 
maintains  constant  pressure  against 
one  side  of  the  rotating  collar.  This 
contact  arm  is  riveted  to  a  brass  input 
terminal.  The  other  input  connection 
is  made  through  another  brass  terminal 
which  is  soldered  directly  to  the  inside 
end  of  the  coil. 

All  brass  parts  are  silver-plated  to 
improve  conductivity  and  resistance  to 
corrosion.  Being  non-magnetic,  they  do 
not  affect  the  magnetic  field  around  the 
coils. 

A  free-cutting  brass  bushing,  fastened 
to  the  frame,  serves  to  guide  the  shaft 
and  also  acts  as  a  spacer,  positioning 
six  metal  stops.  To  keep  the  stops  from 
separating,  a  brass  washer,  spring  tem¬ 
per,  exerts  a  slight  pressure  against 
them. 


Brass  Shaft  Combines 
Polenliomelers 

Two  separate  circuits  can  be  me¬ 
chanically  controlled  by  using  a  dual 
potentiometer  for  space  saving  and 
cost  reduction.  The  front  unit  is  oper¬ 
ated  by  a  hollow  brass  shaft  made  from 
free-cutting  brass  rod  (alloy  6).  The 
rear  unit  is  operated  by  a  solid  shaft 
which  passes  through  the  hollow  brass 
shaft.  Both  shafts  are  contained  within 
a  threaded  free-cutting  brass  bushing 
which  is  used  to  fasten  the  dual  potenti¬ 
ometer  to  the  chassis. 

The  excellent  machinability  of  free- 
cutting  brass  rod  allows  the  bushing 
and  hollow  shaft  to  be  held  to  close 
dimensions  minimizing  any  play  be¬ 
tween  the  parts.  At  the  same  time,  the 
low  coefficient  of  friction  of  leaded 
brass  prevents  binding. 

Within  each  unit  a  spring  brass, 
silver-plated  contact  rides  on  a  resist¬ 
ance  strip  exerting  a  uniform  pressure 
as  it  is  rotated.  Any  variation  in  con¬ 
ductivity  due  to  variations  in  pressure, 
scratching  of  the  resistance  strip,  or 
corrosion  could  seriously  hinder  the 


Dual  Potentiometer,  courtesy 
P.  R.  Mallory  8s  Co.,  Inc. 


(95%  copjjer,  5%  tin,  0.15%  phos¬ 
phorus),  silver-plated,  movable  spring 
contacts  are  located  on  another  lam¬ 
inated  phenolic  disc  which  in  turn  is 
fastened  to  the  shaft.  When  the  shaft  is 
rotated,  the  movable  contacts  bridge 
across  the  stationary  contacts  making 
and  breaking  the  different  circuits. 

A  heavy  phosphor  bronze  spring, 
fastened  to  the  shaft,  is  designed  to 
exert  a  constant  pressure  against  the 
casing.  Indentations  on  the  casing  index 
the  shaft  rotation  to  conform  to  ter¬ 
minal  locations.  A  %-inch  threaded 
bushing  made  from  free-cutting  brass 
rod  is  used  to  mount  the  switch. 

Copper-Base  Alleys  — 

For  Highest  Quality 

For  highly  functional,  longer-lasting 
parts,  copper-base  alloys  offer  many 
advantages.  The  slight  difference  in 
cost,  if  any,  is  infinitesimal  when  fig¬ 
ured  on  a  unit  cost  basis.  On  the  other 
hand,  false  economy  or  incorrect  choice 
of  materials  will  greatly  reduce  the  life 
span  and  jeopardize  the  operation  of 
the  entire  unit.  Our  laboratory  will  be 
glad  to  work  with  fabricators  to  help 
choose  the  projjer  copper-base  alloys 
for  specific  needs.  <9io«) 


In  Minnesota  Mining  &  Manufacturing  Com¬ 
pany’s  Thermo-Fax  Duplicator,  pages  are 
copied  by  means  of  infra-red  light.  The  relay 
which  functions  in  the  control  circuit  and 
governs  the  infra-red  light  must  provide  re¬ 
liable,  maintenance-free  ojjeration  .  .  .  and 
such  a  requirement  calls  for  adlake  Mercury 
Relays! 

Th*  fame  engineering  skill  that  assures  de¬ 
pendability  in  this  installation  is  available  for 
your  relay  problems,  adlake  engineers  will  l)e 
happy  to  work  with  you  on  questions  of  relay 
design  and  application.  If  you  don’t  find  the 
relay  you  need  in  the  adlake  rt'lay  catalog,  it 
will  be  custom-built  for  you. 

Write  today  for  your  free  copy  of  the  illus¬ 
trated  ADLAKE  Relay  Catalog— no  obligation. 


TRADf  MARK 

THERMO-FAX 

DUPLICATOR 

Adlake 

MERCURY  RELAYS 


COMPANY 


EtlofalithMl  USr  •  ELKHART,  INDIANA  •  Naw  Verli  •  Chicoeo 
ManufcKtwrorf  of  ADLAKE  Hormolicolty  Soolod  Rokiys 


oi  cuunse.  rtuurt;»»  1 nu<tiiia  w  wTOuanu  ■■  ■  ■  '  * 

Company,!  107 N. Michigan, Elkhart, Indiana.' V  J  .  ,  lu.  «.  .  r,  ..  ^ 

^  ^ _  ,V.  CootfoU  of  Iho  n»«rmo-Fo*  Duplicator, showing  Iho 

1 ADLAKE  Roloy  us«d  in  this  instollotton. 

V.v  ^  indvitrm 


Adams  &  Westlake 


Every  Adlake  Relay  Brings  You  These  Advantages: 


•  HERMETICALLY  SEALEO-dvtl,  dirt,  nteifhira,  exidoHon 
and  tainparature  chongat  can't  inttrfora  with  oporation. 

•  SILENT  AND  CHATTERLESS 
•  REQUIRES  NO  MAINTENANCE  •  ABSOLUTELY  SAFE 

•  MERCURY-TO-MERCURY  CONTACT 
—  prevenU  burning,  pitting  and  sticking. 


a 
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Control 

Valve^ 


Speed 

Converter 


Turbine 


Steam 


Controller 


(continued) 


VOLTAGE 


Here’s  how  the  BECKMAN  EASE*  COMPUTER  ‘ ‘ 
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helped  solve  process  design  problems  at  Shell 


A  Reckmon  EASE  Computer  solved  in  hours  in* 
stead  of  weeks,  a  problem  in  turbine  speed  controller 
design  for  Shell  Development,  Emeryville,  Colifornio. 
The  onswers  were  obtoined  without  moking  physicol 
oherations  in  the  control  system,  or  endongering  in* 
stolled  equipment  or  products  in  process. 


ANOTHER  Of  A  SERIES-The  above  diagram  illus¬ 
trates  the  turbine  control  loop  that  the  Beckman 
EASE  simulated  on  the  Shell  application .  .  . 
another  in  a  series  of  examples  illustrating  the 
versatility  and  adaptability  of  the  EASE  to  a  wide 
range  of  industrial  applications. 

The  Beckman  EASE  Computer  very  nearly  du¬ 
plicates  the  values  used  in  the  actual  held  installa¬ 
tion.  This  is  significant— /hur  op/ttnutn  controller 
settinj^s  can  he  determined  in  the  laboratory. 
However,  of  more  value  is  the  ability  to  determine 
and  visually  observe  the  degree  of  improvement  in 
system  performance  that  can  be  realized  by  alter¬ 
ing  certain  component  factors  fed  into  the  EASE 
Computer. 

The  EASE  is  applicable  to  the  solution  of  any 
problem  in  equipment  design  or  process  opera¬ 
tion.  Costly  trial-and-error  methods  on  operating 
processes  are  eliminated  .  . .  optimum  settings  on 
automatic  control  operations  are  quickly  deter¬ 
mined  .  .  .  higher  produvtion  efficiencies,  better 
output  at  lower  costs  are  all  quickly  achieved  with 
the  Beckman  EASE  Computer? 

Complete  details  on  this  Shell  problem,  are  in¬ 
cluded  in  Data  File  mentioned  at  right.  . 


THE  BECKMAN  EASE  COMPUTER  functions  with 
equal  efficiency  as  a  simulator,  tester  or  equation- 
solver. 

►  7/ie  EASE  may  he  purchased  as  a  complete 
unit— or  as  separate  components  which  may 
he  inter-connected  to  meet  a  wide  ranye  of 
individual  requirements. 

^Because  of  Beckman  production  facilities 
and  instrumentation  ’"know-how",  the  EASE 
is  the  lowest-priced  quality  computer  on  the 
market-well  within  the  reach  of  even  small- 
budget  operations. 

^Interchangeable  plug-in  hoards  permit  new 
problems  to  he  set  up  while  the  EASE  is  in 
use  on  other  work,  reducing  "down"  time  to 
a  minimum  and  greatly  increasing  work 
capacity. 

Already  in  extensive  use  in  complicated  aircraft, 
guided  missile  control  and  other  applications,  the 
Beckman  EASE  is  the  ideal  solution  to  a  multi¬ 
tude  of  modern  industrial  design,  development 
and  control  problems.  Before  you  invest  in  any 
computer,  be  sure  to  get  complete  details  on  the 
many  advantages  of  the  Beckman  EASE? 

For  more  details  write  for 
Data  File  19-59! 


Special  Products  Division 


BECKMAN  INSTRUMENTS. 

^ciitral  Miiera  iiiiistriis 

_  t 


BECKMAN  INSTRUMENTS,  INC. 

SOUTH  PASADENA,  CALIFORNIA 
Factiry  Stnrice  Bra.clies:  New  Tark-Ckicaia-Lai  Akfeles 


stant,  is  connected  to  the  anode  of 
the  pentode  amplifier  to  convert 
the  input  oscillations  into  a  step 
function  containing  only  a  slight 
ripple.  This  impulse  waveform  is 
amplified  in  a  two-section  rise-rate 
triode  amplifier  that  further  in¬ 
creases  its  speed  of  rise.  Another 
differentiating  circuit  and  an  over¬ 
shoot  diode  clipper  complete  the 
output  section. 

The  decaying  waveform  is  ap¬ 
plied  simultaneously  to  a  .second 
circuit,  similar  to  the  one  described. 
The  second  circuit  differs  from  the 
first  in  that  the  reference  voltage 
on  the  anode  of  the  comparison 
diode  prevents  the  circuit  from 
functioning  until  the  input  voltage 
has  decayed  to  a  lower  value  than 
in  the  first  circuit,  usually  22J 
volts.  The  output  pulse  of  the  sec¬ 
ond  circuit  is  then  used  to  stop  the 
chrono.scope.  The  time  difference 
between  the  45-volt  triggering  and 
the  22i-volt  stopping  pul.ses  is  a 
I  measure  of  the  damping  coefficient 
of  the  vibrating  system. 


L«h-CosI  Variable 
Phase  Shifter 

By  Sidney  Wald 

Haltimorr,  Md. 

Precision  and  linearity  in  a  con¬ 
tinuous  phase  shifter  are  not  al¬ 
ways  as  important  as  low  cost  and 
ready  availability  of  components. 
This  article  de.scribes  how  a  circuit 
using  a  tapped  potentiometer  hav¬ 
ing  any  convenient  range  of 
mechanical  rotation  may  eliminate 
the  usual  synchro  resolver  and  yet 
perform  a  creditable  phase-shift¬ 
ing  job. 

Referring  to  Fig.  1,  the  manual 
control  consists  of  a  linear  resist¬ 
ance  potentiometer  having  three 


leckaan  Insltiaekls  wSle  pH  Meters  eed  (lectredes  —  Spectrepkiteaeters  —  Hadaictniti  Meters  —  Special  Instriiaents 


FIG.  1  —  Schematic  diagram  oi  the 
phaie  ihiiter 


HERE  ARE  TH 


ABOUT  TIN  ^ 


THERE  IS  PLENTY  OF  IT 


e  IT  IS  ECONOMICAL  TO  USE 


Rumors  anti  myths  about  a  "scarcity”  of  tin,  about  '’high 
prices”  for  tin.  have  given  the  American  |)co|>le  wrong 
impressions.  Tliis  is  a  potentially  dangerous  situation. 

You  should  know  the  truth. 

To  help  you  get  it,  we  have  prepared  a  20-page  booklet  giving 
detailed  facts  and  figures  that  uriiig  the  over-all  picture  into 
sharp  focus.  You  want — you  nfrd — the  important  informa¬ 
tion  this  booklet  can  give  you.  A  moment  now  to  clip 
this  couiKin  will  bring  a  copy  to 
MALAYAN  your  tlesL.  May  we  hear  from  you? 


THE  MALAYAN  TIN  BUREAU 

D«partm«nt  381 

1028  Conn^ctkwt  Averai*,  Washington  6,  D.C 

Thrnf  It  Plenty  of  Tin  in  Malaya 


THE  MALAYAN  TIN  BUREAU 

0«portm«nt  381 

1028  Connecticut  Ave. 

Washington  6,  D.C. 

G«ntl*in«n: 

Pteasa  sand  ot  onc«  my  copy  of  the  20-poge 
booklet,  ''There  Is  Plenty  of  Tin." 


Nome 


Firm  Nome 

Street  . 

City  . 
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Motorola 


makes  it  a  success . . . 


AUTOMATIC  FREQUENCY  CONTROL 

Motorola’s  new  crystal  controlled  A.F.C.  sys¬ 
tem  provides  positive  barriers  so  that  the 
receiver  cannot  jump  to  a  strong  adjacent 
channel  signal. 

This  new  Motorola  A.F.C. technique  is  forti¬ 
fied  with  extraordinary  system  stability.  The 
A.F.C.  crystal  controlled  oscillator  provides 
a  full  10  to  1  correction  ratio  and  keeps  the 
receiver  tuned  on  the  nose  to  the  distant 
transmitted  carrier. 

The  new  U.H.F.  tuned  circuits  and  research 
design  cavities  for  grounded  grid  amplifier  oper¬ 
ation  provide  phenomenal  circuit  stability, 
spurious  rejection  and  extraordinary  efficiency. 


TRANSMITTER 

The  Motorola  460  Me.  system  with  9  tuned 
circuits  provides  18  to  20  Watts  with  F/Ji- 
ciencies  of  more  than  65%! 

SILVER  PLATED  SEALED  TUNED  CAVITIES 

By  use  of  silver  plated  line  sections,  high 
standards  of  selectivity  protect  the  receiver 
from  high  power  U.H.F.,  TV  intermodulation. 


Motorola 


Communications  A  Elocfronics  Division 
4545  Augusta  Blvd.,  Chicago  51,  Illinois 
Rogers  Mo|ettic  Eltctronic  Ltd.,  Toronto,  Conodo 
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Alnico  magnets  have  been  getting  smaller  and  lighter,  thanks  to  pro¬ 
duction  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and 
labor  costs.  At  the  same  time.  Crucible's  rigid  inspection  standards 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap 
flux  per  unit  weight  of  any  on  the  market. 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico 
magnets  because  of  these  automatic  production  techniques  developed 
over  the  sixteen  years  that  we  have  been  producing  the  Alnico  alloys. 
And  behind  our  familiarity  with  permanent  magnets  lies  more  than 
32  years'  experience  with  specialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


iGRUCIBLEl  special  purpose  steels 

PERMANENT  ALNICO  MAGNETS 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES,  OLIVER  BUILDING,  PITTSBURGH  30,  PA. 

STAINIESS  •  REX  HlOH  SPEED  •  TOOL  •  AHOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 
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ALNICO 

MAGNETS 


KEEP  COSTS  DOWN . . .  through 

automatic  production  that  gives  quality  control 


An  outomotic  hsat  trsot  machlns.  Production  is  about  3  timos  that  possiblo 
with  monual  mothodt  whilo  quolity  is  hold  within  vory  closo  limits. 


ELCCTRONS  AT  WORK 


(continued) 


for  designing,  production  checking, 
research  or  “proof  of  performance’ 
FCC  tests  for  broadcasters. 


A  low-distortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles. 
^If-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1 or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODEL  300  ..  .  . $138 


i 

I 

I 

1 

i 

i 


For  fundamentals  from  30  to  15,000 
cycles  measuring  harmonics  to  45,000 
cycles;  as  a  volt  and  db  meter  from  30 
to  45,000  cycles.  Min.  input  for  noise 
and  distortion  measurements  .3  volts. 
Calibration:  distortion  measurements 
±5  db;  voltage  measurements  ±5%  of 
ftjll  scale  at  1000  cycles. 

MODEL  400  .  .  .  . $168 


Coiabines  RF  detector  and  bridging 
transformer  unit  for  use  with  any  dis¬ 
tortion  meter.  RF  operating  range:  400 
kc  to  30  me.  Single  ended  input  impe¬ 
dance:  10,000  ohms.  Bridging  impe¬ 
dance:  6000  ohms  with  1  db  in.sertion 
loss.  Frequency  is  flat  from  20  to  50,000 
cycles. 

MODEL  404  ..  .  .  $85 


Speeds  aco'irate  analysis  of  audio  cir- 
O  ‘cuits  by  providing  a  test  signal  for 
*  examining  transient  and  frequency  re¬ 
sponse  ...  at  a  fraction  of  the  cost  of 
a  square  wave  generator.  Designed  to 
be  driven  by  an  audio  oscillator. 

MODEL  350  . 1  .  $10 


Tho  instruments  of  laboratory  accuracy 

Bulletin  EL-122  gives  complete  detoils 

Barker  &  Williamson,  Inc 

237  Fairfiofd  Avenue  •  Upper  Darby,  Pa. 


FIG.  2  Component  Toltaqe  distribution 
along  potentiometer 


equally-spaced  tap.s,  dividin"  the  re- 
.sistance  element  into  four  equal 
sections. 

The  sections  are  fed  in  over¬ 
lapping  fashion  with  fixed  90-deg 
voltages  from  a  simple  R-C  phase 
splitter  and  cathode  follower. 
The  output  voltage  is  the  sum  of 
the  component  (luadrature  voltages 
existing  at  any  point  along  the 
potentiometer. 

Since  the  variation  of  voltage 
along  the  potentiometer  is  discon¬ 
tinuous,  as  shown  in  Fig.  2,  if  the 
circuit  is  analyzed  from  0  to  25 
percent  rotation  (first  tap),  the  bal¬ 
ance  of  operation  may  l»e  under¬ 
stood  by  analogy. 

If  is  the  voltage  between 

ground  and  any  potentiometer  tap, 
and  p  is  the  fractional  rotation  of 
the  rotor,  then  from  0  to  .25  per¬ 
cent  rotation,  the  following  equa¬ 
tions  hold 


The  pick-off  voltage  at  any  point 
j  on  the  potentiometer  between  0  and 
j  25  percent  rotation  is  the  vector 
j  sum 

(■cit  =  ex +je,  (3) 


FIG.  3 — Variation  oi  output  phaie  angle 
with  potentiometer  rotation.  Curve  re¬ 
peats  ior  every  25-percent  rotation 
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There’s  no  substitute  for  molded  iron 
cores  in  a  long  list  of  applications— elec¬ 
trically.  mechanically  or  economically! 

besides  all  regular  styles  for  high,  low 
and  standard  frequencies,  Stackpole  offers 


full  facilities  for  the  quality-controlled 
production  of  almost  any  needed  special 
type.  W'rite  for  Catalog  RC-8  to  Electronic 
Components  Division,  Stackpole  Carbon 
Company,  St.  Marys,  Pa. 
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UNIVIRSAl  NO.  103  HI-SRtID  COIL  WINOIR  specifically  designed  for  spool-wound 
coils.  Has  these  desirable  characteristics:  instant  starting  over-end  tension  .  .  .  will 
accommodate  wire  size  from  No.  24  to  No.  42  (B&S)  .  .  .  can  wind  two  coils  per 
head  simultaneously  .  .  .  winds  up  to  4700  rpm,  but  can  be  operated  at  650  rpm 
when  recuired. 


in  Coil  Winding  with  this  fast  machine 


This  is  the  coil  winder  that  does  it  fast  and  does  it  right. 

It  increases  the  operator  output  of  spool-wound  coils 
particularly  those  having  a  high  number  of  wire  turns.  It  is 
well  suited  for  winding  timing  motor  coils,  telephone  relays, 
small  motor  fields  and  other  coils  not  requiring  insulation 
between  layers. 

Wherever  it  has  been  put  to  work  the  result  has  been  greater 


operator  and  machine  efficiency.  The  operator  can  supervise 
several  heads  simultaneously.  Winding  and  handling  time  can 
be  synchronized  so  that  there  is  no  unproductive  waiting  time. 

DITAILS  YOURS  FOR  THI  ASKING.  You’ll  want  to  know  more 
about  the  Universal  No.  102  Coil  Winder  because  everything 
you  learn  will  lead  to  greater  winding  efficiency.  Your  copy 
of  Bulletin  102-H  will  go  in  the  mail  the  day  we  get  your 
request. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providence  1,  R.  I. 

Chicago  offic#  and  Demonstration  Room,  9  So.  Clinton  St.,  Chicago  6,  lllc 
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DISCAP 
CERAMIC 
CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GtNIRAL  OFPICii  3325  N.  C«Uf«rhla  Av«w  ChlMflO  It,  OL 


■r  RACTOtUS  AT  CHICAGO,  ILL.  AND  ATJIC^IN]^ 
Two  RMC  Wonts  Oovofod  Exciwsivofy  to  Coromic  Cbrnfonsors 


<IM?discaps 

. . .  Specified  and  Used 
by  Leading  TV  Makers 


The  list  of  satisfied  RMC  DISCAP  customers  reads 
like  the  "Blue  Book”  of  the  TV  industry.  Few  are 
missing  from  this  top  level  roster. 


person 


Send  for  Samples 
and  Technical  Data 


RMC  offers  a  full  line  of  by-pass  as  well  as  tem¬ 
perature  compensating  ceramic  disc  capacitors. 


Engineers  specify  them  for  their  uniform  high 
quality,  low  inherent  inductance  and  small  size. 


Purchasing  agents  specify  them  because  they  can 
depend  on  RMC  to  make  delivery  when  needed. 


RMC  temperature  compensating  disc  capacitors 
(which  meet  the  RTMA  spec  for  class  one  cera¬ 
mic  capacitors)  are  designed  to  replace  tubular 
ceramic  and  mica  capacitors  at  a  lower  cost. 
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ELECTRONS  AT  WORK 


(continued) 


Hollicrafitrt 


More  value  leaders 
in  doek-fodiosand 
Television  are 
equipped 


FRACTIONAL  POTEMOMCTER 
ROTATION  (P)  IN  PERCENT 


FIG.  4 — Variation  oi  output  Toitago  am- 
plitudo  with  potentiomoter  rotation. 


The  phase  angle  of  the  output 
voltage  is  given  by 


which  can  be  simplified  to 


SESSIONS  TIMERS 


The  variation  of  0  with  rotation 
p  is  .shown  in  Fig.  3.  The  ampli¬ 
tude  of  the  output  voltage 


Bcci'use  Sessions  Timers  arc  lower-priced  titan 
Ollier  de|tendablc  makes,  more  and  more  clock- 
radio  and  television  manufacturers  are  offering 
buyers  a  better  value  for  their  monev. 

Make  any  comparison.  Take  this  initial  price 
advantage  and  atid  Sessions’  quieter  operation, 
unbeatable  accuracy,  and  attractive  st\ling, 
and  y>ti  have  a  total  number  of  important 
features  unmatclied  by  any  other  cl*K-k-radiu 
timer.  For  details  write  The  Sessions  (ibn-k  Co., 
Tinier  Division,  Dept.  412,  Forestville,  Conn. 


““^6  0625  0  25  ^  ^  ' 

The  variation  of  e,  amplitude  with 
rotation  p  is  shown  in  Fig.  4.  Fig¬ 
ure  5  is  a  vector  representation  of 
the  components  e,  and  e,  as  the 
rotor  of  the  potentiometer  moves 
from  zero  to  full  range. 

Selection  of  potentiometer  resist¬ 
ance  is  not  critical  provided  it  is 
large  compared  to  the  impedance  of 
the  transformer  secondaries.  The 


Olympic  T  V 


FIG.  S — Vector  addition  oi  voitage 
components 


Sylvenie 


\ 
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Tests  show 


100  TIMES  GREATER 
FATIGUE  ENDURANCE 


of  FERROVAC*  52100 


Fatigue  tests  conducted  in  the  lab¬ 
oratories  of  the  National  Research 
Corporation  on  Ferrovac*  52100 
showed  that  vacuum  melting  increases 
endurance  limits  over  100  times  that 
of  commercial  grade  SAE  52100  steel. 

Improved  performance  character¬ 
istics  such  as  these  are  typical  of  the 
products  of  Vacuum  Metals  Corpora¬ 
tion.  Vacuum  melting  removes  gases 
and  oxide  inclusions  and  permits  new 
standards  of  composition  tolerance. 

The  result  —  improved  physical. 


HIGH  rURITY  METALS 


chemical,  and  electrical  properties. 
These  high  performance  charaaeris- 
tics  may  eliminate  the  need  for  rede¬ 
sign  or  be  the  answer  to  the  "impossi- 
ble-to-do”  specifications  that  have 
been  handed  to  you. 

Commercial  quantities  of  ferrous 
and  non-ferrous  metals  and  alloys  are 


now  being  vacuum  cast  at  pressures 
as  low  as  one  millionth  part  of  atmos¬ 
pheric  by  Vacuum  Metals  Corpora¬ 
tion.  They  are  now  available  in  either 
billet  or  fabricated  forms.  We  may 
have  the  answer  to  some  of  your  met¬ 
als  problems.  Write  us  for  more  in¬ 
formation. 


VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE  •  CAMIRIDGE  42,  MASSACHUSETTS 
HIGH  VACUUM  CASTING  •  SEECIAl  ALLOYS  •  GF  (Ga>Fc>«l  METALS 
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There  ore  hundreds  of  jobs 
open  to  engineers  today! 

but  few  opportunities  like  these 


Wcstinghousc  is  in  nuclear  power  to  stay.  We  believe  in  the 
development  of  atomic  energy  as  man’s  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  ore  waiting 
for  electronic  engineers 
with  4  to  10  y^rs  of  this  kind  of  experience... 


ELECTRONIC  COMPUTERS,  employing  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  BALANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS,  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip* 
ment. 


What  do  you  want? 

MONEY?  Good  jobs  arc  open  here 
now- -waiting  for  good  men  who 
want  to  make  a  permanent  connec¬ 
tion. 

A  PERMANENT  JOB?  Many  of  the 
engineers  who  joined  Wcstinghousc 
20  and  25  years  ago  arc  still  with 
Wcstinghousc'  -and  in  key  positions 
—  and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUBURBAN  LIVING?  It’s  here— within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 


SUPERVISION  of  drafting  work. 


REMEMBER!  We  are  primarily  Interected  in  good  experi¬ 
enced  application  and  development  engineers — lack  of 
previous  reactor  development  experience  is  no  handicap 
in  this  type  of  work. 


HOW  TO  APPLY!  What  Wcstinghousc  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  bow  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  . . .  what  kind  of  work  you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
fill  current  openings  and  to  develop  in  the  Wcstinghousc  Atomic 
Power  Division  than  we  are  in  your  vital  statistics.  Write  your  letter 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  your  application  latter  te<  Manaaer,  Industrial  lelotlons  Department, 
Westingheuse  Uectrlc  Cerporotlan,  P.  O,  lax  144t,  Phtsburph  30,  Pennsyl¬ 
vania. 


JOB  EXTRAS?  Wcstinghousc  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modern  pension  plan. 
Wcstinghousc  stock  at  favorable 
prices.  Wcstinghousc  appliances  for 
your  home  at  discount. 

YOUR  KIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Wcstinghousc  executives  arc 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  surc-to-expand 
industry  so  early  in  its  development. 


rOUCANBE  SURC..  IP  ais  A^stinghouse 
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Let  a  MICRO  SWITCH  &ig:n#er 


MICRO  Precision  Switches  f 


Of  a  principle  of  good  design' 


IBM  relies  on 

MICRO  Precision  Switches 

for  vital  functions  in  its 

Type  604  Electronic  Calculating  Punch  y 


Inspector  points  to  one  ol  lour  MICRO  preci¬ 
sion  switches  chosen  by  IBM  engineers  os 
components  for  Electronic  Colculotmg  Punch 


The  targe  cobinet  is  the  crll-eiectronsp 
unit;  the  smaller  is  the  electrical  cord 
reading  ond  punchirtg  unit  < 


I'N'DREDS  of  International  Iiu^ine<s 
Machines  Type  "bO-l”  electronic 
calculators...  1  KHttuls-elcctronic  dip- 
tal  computing  machines  . .  .  are  help- 
>lve  some  of  the  most  dithciilt 
aleulating  problems  in  science,  engi¬ 
neering,  business  and  government. 

lour  MHiRO  precision  switches  were 
eiccteil  by  IBM  engineers  to  perform 
im(Mirtant  functions  in  this  highly  com¬ 
plex  machine  which  oj)erates  at  the  rate 
of  .tO,(XX)  pulses  per  second. 

These  .MK’RO  units  were  chosen  be¬ 
cause —  (a)  their  positive  switching  ac¬ 
tion  insures  good  electrical  connection 
in  either  position  instantaneously,  (h) 


fine  adjustment  minimizes  travel  nec¬ 
essary  to  make  or  break  circuit,  (c) 
ease  of  adaptability  to  the  application, 
(d)  low  cost,  (e)  long  life  and  depend¬ 
ability. 

This  use  of  MICRO  S\^  ITCH  products 
by  IBM  engineers  is  typical  of  the  reli¬ 
ance  placed  on  these  precise,  accurate, 
snap-action  switches  for  applications 
which  demand  only  the  liest  in  all  com 
ponents.  MICRO  SWITCH  field  engi 
neers,  fully  experienced  in  the  require 
ments  of  electronic  controls,  are  avail 
able  to  show  YOU  how  MICRO  prmi 
ucts  ran  help  in  the  design  and  per 
formance  of  your  product.  Call  your 
neare>t  MICRO  SW  ITCH  branch. 


MICRO 

MAKERS  OF  PRECISION  SWITCHES 

FREEPORT.  ILLINOIS  . . 
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A  DIVISION  OF 

MINNEAPOLIS  HONEYWELL  REGULATOR  COMPANY 


BALLANTINE 

STILL  THE  FINEST  IN  ELECTRONIC  VOLTMETERS 


ELECTRONS  AT  WORK  (continued) 

function  of  the  resistor  in  the 
center  tap  of  each  transformer  sec 
cndary  is  to  improve  the  accuracy 
of  the  summation  of  the  component 
voltages  by  more  completely  isolat- 
injr  the  secondaries  from  one 
another. 


Korket  Shoots  Muiiiiiials 
to  200,()()0  FVot 

Mammals  were  recovered  alive  and 
unharmed  after  bein^  fired  to  ap¬ 
proximately  200,000  feet  in  an 
Aerobee  rocket,  according  to  the 
U.  S.  Air  Force.  The  fli;rht  pro¬ 
vided  information  on  the  reactions 
of  the  animals  under  conditions 
of  zero  gravity  and  extreme  alti¬ 
tude. 

Two  monkeys  and  two  mice  were 
used  in  the  experiments  and  were 
recovered  alive  and  in  Rood  health 
after  the  test  at  Halloman  Air 
Force  Base,  .AlamoRordo,  New 
Mexico. 

In  order  to  study  the  physics  of 
the  upper  atmosphere,  it  was  nec- 
es.sary  to  perfect  telemeterinR  and 
photographic  etiuipment  to  record 
the  activities  of  the  subjects  during 
the  high  acceleration  of  takeoff,  the 
weightlessness  at  the  crest  of  the 
trajectory  and  the  opening  shocks 
of  descent  and  recovery  by  para¬ 
chute. 

No  unusual  effects  from  the  flight 
were  experienced  by  the  monkeys 
and  mice  although  they  were  sub¬ 
jected  to  a  brief  initial  acceleration 


•  Measures  1  millivolt  to  100  volts  over  .t  frequency  range  from  10  to  150,000 
cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector 
switch. 

•  Accuracy:  '2' at  any  point  on  the  scale  up  to  100  KC  and  better  than  3% 
above  100  KC. 

•  Input  Impedance:  '  j  megohm  shunted  by  30  mrr.fds. 

•  Generous  use  of  negative  feedback  a-ssures  custorrary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  flat  high  gain 
(70DB)  amplifier. 

•  Available  acces.sories  permit  range  to  be  extended  up  to  1 0,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 


For  additional  informotion  on  this  Voltmetor  and  Bollantino  Bcrtfory  Oporolod 
VoHmotors,  Wido>Band  Voltmotor«,  Ptak  to  Poak  VoHmotort,  Docodo 
Amplifiers,  Multipliers  ond  Precision  Shunt  Resistors,  write  for  catalog. 


BALLAKTIl  LABORATORIES,  IN(].|g 

100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


Final  inipecilon  being  given  to  the 
electronic  lelemelering  equipment  lued 
to  record  various  reactions  of  animals 
used  in  the  high-altitude  rocket  ascent 
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MANUFACTURERS  OF  QUALITY /yinRES  AND  CABLES  FOR  EVERY  REQUIREMENT 


More  and  more  —  engineers, 
designers,  production  men  and 
purchasing  officials  have  come  to 
regard  Plasticord  and  Plasticote 
Wires  and  Cables  by  Chester  as 
the  standard  of  comparison.  This 
is  because  every  inch  of  these 
dependable  insulated  conductors 
is  made  to  conform  to  exacting 
quality  controls  that  assure  long 
service  life,  and  performance  as 
specified  by  the  factory.  That’s 
the  reason  electrical  men,  every¬ 
where,  look  for  the  Chester 
trademark  when  they’re  looking 
for  the  best! 


or  Spiral  Marking 


Our  new  catalog  is  o  complete  guide  to 
plastic  insulated  wire  and  cable  for  every 
purpose.  Write  for  a  copy  of  this  impor¬ 
tant  data  compilation  for  your  files  today. 
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PROBLEM 


To  obtain  high  electrical  conductivity, 
excellent  heat  dissipation,  soft  soldering  surfaces, 
light  weight  and  reduced  costs 

SOLUTION: 

General  Plate  provided  the  solution  with  ALCUPLATE® 
(copper-clad  aluminum)  •  •  •  a  composite  metal 


COPPER 


ALUMINUM 


- ^ 

COPPER 

_ /.«i 

q 

i 

Manufacturers  of  various  produas,  such  as  chassis,  cans 
for  electronic  components,  cooling  hns,  bus  bars,  terminal 
connectors  were  confronted  with  the  problem  of  how  to  obtain 
good  performance,  minimize  weight,  conserve  copper,  and,  at 
the  same  time,  reduce  costs. 

General  Plate  Engineers  provided  the  solution  to  these  and 
other  problems  with  ALCUPLATE  (copper-clad  aluminum). 

Made  by  permanently  bonding  a  thin  layer  of  critical  copper 
to  thicker,  more  readily  available  aluminum.  ALCUPLATE  has 
praaically  the  same  physical  and  elearical  properties  as  copper 
plus  the  light  weight  of  aluminum. 

ALCUPLATE  can  be  fabricated  by  stamping,  drawing  or 
forming.  Its  malleability  permits  its  use  in  the  manufacture  of 
many  parts  from  work-hardened  rather  than  annealed  or  dead 
soft  materials.  The  copper  provides  an  ideal  surface  for  soft 
soldering  or  electroplating. 

ALCUPLATE  is  widely  used  in  the  electrical  and  electronic 
fields  for  terminals,  clips,  shims,  small  motor  housings,  elec¬ 
tronic  component  cases,  brackets,  and  electronic  wave  guide 
tubing.  It  may  also  be  used  for  heat  transfer  assemblies,  fin  and 
tube  type  radiators,  printed  circuits,  costume  jewelry  and  sim¬ 
ilar  applications. 

General  Plate  products  include  .  . .  precious  metals  clad  to 
base  metals,  base  metals  clad  to  base  metals,  silver  solders, 
composite  contacts,  buttons  and  rivets,  TRUFLEXS  therm¬ 
ostat  metals,  ALCUPLATES,  platinum  fabrication  and  refining, 
1720  manganese  age-bardenable  alloy.  Write  for  information. 


Enlarged  Drawing 
of  Alcuplate 


Have  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


GENERAL  PLATE 

Division  of  Metals  &  Controls  Corporation 

312  rORIST  STRUT,  ATTIIRORO,  HlAtt. 
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From 

SUBMINIATURE 
to  HEAVY  DUTY 

From 

MILLIWATTS 
to  KILOWATTS 


Whatever  the  DC  requirement 


there's  a 


Federal 


Now 

Federal  Offers 
ENCAPSULATION 

OF  SELENIUM  RECTIFIER  STACKS 
— plus  other  components 


Another  Federsl  “First’’.  .  .  a 
unique  development  in  compo¬ 
nent-sealing  that  expands  the  ap¬ 
plication  range  of  rectifiers  and 
opens  to  industry  a  new  concept 
in  Military  Equipment  Design. 


Applications  range 
from  tiny  rectifiers 
to  sub -assemblies 
and  complete  pow¬ 
er  supplies. 


SELENIUM  RECTIFIER  ! 

to  do  the  fob!  I 

Fourteen  years  ago  Federal  introduced  the  selenium  rectifier  to  America's  elec-  , 
tronic  engineers  and  product  designers.  I 

Today,  tens  of  millions  of  these  versatile  AC-to-DC  power  conversion  units  f 
are  at  work  in  almost  unlimited  fields  of  application  .  .  .  from  subminiatures  ■ 
with  milliwatts  of  output  to  heavy  duty  stacks  for  the  biggest  DC-operated  | 
equipments.  7 

Here's  proof  of  the  high  quality  built  into  Federal's  compact,  economical,  ^ 
long-life,  fully  inert  selenium  rectifiers . . .  here's  proof  of  their  efficiency  and 
dependability  in  consumer,  industrial  and  military  power  conversion  jobs!  E 
Write  Federal  today  for  information  on  your  rectifier  requirements... 
r»ngF  whatever  the  size,  type  or  rating.  Give  your  design  the  benefit  of  the  re- 
Ktifirr.  search,  engineering  and  manufacturing  skill  that  pioneered  the  selenium 
rectifier . . .  and  now  keeps  “Federal"  the  standard  of  industry!  Address 
Dept.  F413. 


America's  oldest  and  largest  manufacturer  at  selenium  rectifiers 

mi  Federal  Telephone  and  Radio  Corporation 
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SEIENIUM.INTEIIN  DIVISION 


100  KINGSIAND  ROAD,  CLIFTON,  NEW  JERSEY 

in  Co'^odo:  F*<l«rol  Electric  Monufocturing  Cempony,  Ltd.,  AAontr«oi,  F.  Q. 
Export  Oistribwtori;  lnt«rnottonoi  Stondord  Eloctric  Corp.,  67  Sfood  St.,  N.  Y. 


HERMETICALLY  SEALtD  timing 

relays 


type  NRR 


CIRCUIT  RECLOSING 


type  HTI 


MINIATURE  TIME  DELAY 


For  complete  information,  write  for  Bulletin  No.  4000 A 

THE  R.  W.  CRAMER  CO.,  Inc. 


•OX  *,  CINTIRIROOK,  CONN. 


Effective  Cathode 
Impedance 

By  W.  Chater  and  N.  Golden 

Sylvania  Electric  Products,  Inc. 
Electronics  Division 
liayside.  New  York 


In  the  opinion  of  many  audio 
designers  the  effective  cathode  im¬ 
pedance  for  cathode  by-passing  is 
shown  by  the  circuit  of  Fig.  lA  and 
for  cathode  negative  feedback  by 
the  circuit  of  Fig.  IB,  where  the  ef¬ 
fective  cathode  impedance  is  either 
ft,  or  perhaps  in  parallel  with 

—  of  the  tube.  Calculation  illus- 
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liniUen  of  (hfu  iuhihle  timing  tk  i  iiis  for  more  thuu  25  yet/r.^. 
INTERVAL  TIMERS  •  TIME  DELAY  RELAYS  .  RESET  TIMERS.  •  CYCLE  TIMERS 
PULSE  TIMERS  •  RUNNING  TIME  METERS  •  PERCENTAGE  TIMERS 


Monkey  in  position  ioi  rocket  flight  in 
ioboiatory  rocket  head 


of  about  15  g,  lasting  less  than  one 
second,  and  a  longer  force  of  3  to 
4  g,  la.sting  for  45  seconds.  During 
the  flight,  the  monkeys  were  anes¬ 
thetized  to  prevent  their  disturbing 
the  instrumentation  necessary  to 
record  the  physiological  reactions. 

During  the  rocket  flight  and  the 
periods  of  zero  gravity,  the  mou.se 
in  a  smooth  drum,  floating  free, 
appeared  to  have  completely  lost 
his  senses  of  direction  and  orienta¬ 
tion  and  was  unable  to  direct  his 
movements  normally.  The  mouse 
in  the  drum  containing  a  small 
shelf  was  able  to  cling  to  the  shelf, 
orient  himself  and  command  his 
body  at  will.  The.se  reactions,  plus 
several  human  experiments  in  jet, 
planes,  have  indicated  that  a  man, 
properly  secured  in  an  aircraft, 
can  function  normally  during  brief 
periods  of  zero  gravity  and  perform 
any  operations  nece.ssary  in  piloting 
an  aircraft. 
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* 

These  instruments 
hove  been  success¬ 
fully  tested  under 
the  following  coA- 
ditions : 

Temperature  : 

65  •  185  F 

Acceleration  : 

75  G's 

Vibration  ; 

5  to  60  cps. 
at  1  32"  I 
amplitude  I 


Compact  .  .  .  sturdily  constructed  .  .  . 
reliable  in  operation,  the  Cramer 
Type  HRR  Circuit  Reclosing  Reloy  is 
designed  to  perform  mony  functions 
including:  (1)  Use  as  protective  de¬ 
vice  for  electronic  equipment  which 
automatically  restores  the  equip¬ 
ment  to  service  following  a  minor 
fault,  yet  protects  the  equipment 
ogainst  damage  should  the  fault 
persist;  (2)  As  a  supervisory  control 
for  the  automatic  starting  of  en¬ 
gine,  the  Type  HRR  Relay  applies 
'  specific  cranking  periods  ot  spaced 
intervols  ond  locks  out  the  control 
should  the  engine  foil  to  start  with¬ 
in  a  prescribed  time 


Salt  Spray: 
200  hours 


Inclination  r 
Any  position 

Humidity : 

100%  plus  cor 
densotion 

Altitude : 

50,000  ft. 

Miscellaneous : 
Fungus,  dust 
and  send 


Constructed  from  stondard  Cramer 
time-tested  components  in  a  com¬ 
pact  form,  the  Type  HTI  Minioture 
Time  Delay  Relay  is  primarily  de¬ 
signed  for  use  in  electronic  circuits 
or  in  any  application  where  it  is 
desired  to  provide  a  fixed  time  de¬ 
lay  between  the  closing  of  a  control 
circuit  and  the  subsequent  closing 
or  opening  of  a  secondary  circuit. 

Type  HTI  Relays  are  avoilable 
in  maximum  time  ranges  from  30 
seconds  to  30  minutes. 


(continued) 


WORKSHOP... 


la  tx>  Oiaam/hlmXV 

I  ■f'  l  ^ 

(yffr 


the  ultimate  in- 


SIMPLICITY 

RUGGEDNESS 

RELI  ABI  LITY 


Simplicity— because  the  radiating  and  structural  portions 
are  coincidental.  Cross  sectional  view  at  lower  left 
clearly  illustrates  its  clean  cut  revolutionary  design. 

Ruggedness  &  Reliability— come  from  complete  elimina¬ 
tion  of  small,  delicate  connectors  and  breakable 
insulators.  Antenna  breakdowns  are  virtually  im- 
possible. 

High  Gain  of  1 1  db  over  a  tuned  dipole  for  the  12  wave¬ 
length  model.  Power  gain  of  14. 

Perfect  Circularity— maximum  variations  of  less  than  0.5 
db  from  mean  value  in  harizontal  pattern. 

Vertical  Pattern  .  .  .  4.2®  .  . .  VSWR  less  than  1.1  to  1  with 
best  match  at  video  carrier  frequency  . . .  will  han¬ 
dle  50  KW  power  . . .  and  a  host  of  other  features. 

This  is  only  part  of  the  story  on  this  new  develop¬ 
ment.  Specifications  indicate  its  unusually  high 
performance  and  operating  dependability.  Write 
or  call  for  complete  information. 

^Cross-sectional  view  showing  the  four  vertical 
tubes  that  form  the  radiating  system.  These  tubes 
are  actually  slots  and  are  further  subdivided  into 
resonant  sections.  They  are  fed  by  a  single  vertical 
inner  conductor. 


WORKSHOP  ASSOCIATES  DIVISION 

THE  GABRIEL  COMPANY 

Endicott  Street  •  Norwood,  Mass. 

DESIGNERS  AND  MANUFACTURERS  OF  A 
COMPLETE  LINE  OF  MICROWAVE  ANTENNAS 
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MEET  RIGID  MILITARY  SPECIFICATION  MIL-R-57S7-B.  American  Encaustic’s  new 
up-to-the-minute  electronics  division  can  help  solve  your  delivery  problems 
on  precision  made  telephone  type  relays.  American  Encaustic  relays  have  a 
current  rating  of  5  amperes  or  less  and  are  for  any  voltage  between  6  and 
125  volts  D.C. 


MEET  REQUIRED  TERMINAL  DESIGNS.  American  Encaustic  relays  are  made  open 
type  or  hermetically  sealed.  You  have  a  choice  of  either  plug-in  or  solder  tabs. 
The  plug-in  type  is  also  available  either  open  or  with  metal  case. 


PRECISION  TESTED  —  INDIVIDUALLY.  All  American  Encaustic  components  are 
carefully  and  critically  inspected  before  assembly.  And  every  complete  relay 
is  individually  tested  before  shipment.  We  believe  there  are  no  more  precisely 
made  relays  of  this  type  manufactiued. 


MADE  TO  CUSTOMER  REQUIREMENTS.  Write  for  full  information  —  or  send  us 
yourdrawings  and  specifications.  Your  letter  will  get  prompt  attention.  We 
are  glad  to  submit  samples  and  quotations  without  obligation. 
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PROMPT  DELIVERY  in  LARGE  QUANTITIES 

of  small  telephone  type  relays  for  D.  C.  operation 


AMERICAN  ENCAUSTIC  TILING  COMPANY 


nSietiotue 


MANUFACTURERS  OF  WAVEMETER  TEST  SETS,  ELECTRONIC  SMOKE  DETECTORS,  RELAYS 


924  Kenilworth  Avenue  •  Lonsdale,  Pennsylvania 


I 


I 


Make  it? 


Tha  finished  job  ...  a  custom^engineered  SYNKOTE  V 
cable  with  30  individually-shielded  conductors,  fungus-re¬ 
sistant,  flexible,  designed  to  "take  it"  at  — 50’C  ar  +60'C  I 


DEPENDABLE 
Multi-Conductor  Cables 


42-61  24th  Street 
Lang  Island  City  I,  N.  Y. 
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ELECTRONS  AT  WORK 


(continued) 


trates  the  opportunity  for  consider¬ 
able  error  in  both  cases. 

The  actual  correct  value  for  the 
effective  cathode  resistance  is  /?,  in 
parallel  with  a  quantity  called  Rm, 
defined  by 

If  _  ’■|>  + 


For  example  the  ratio  of  the  j?ain  G 
(with  a  given  bypass  capacitor  C) 
to  G„  that  would  be  obtained  for  a 
completely  bypassed  cathode  is 
I  +  (o.r;g^T» 

;“'T  !+(«  (’*«„,)= 

where  R,,  is  the  parallel  re.sistaiice 


with  All  of 
these  Features 


Basic  elements  of  the  Type 
874  connector:  inner  conduc¬ 
tor,  outer  conductor  and  sup¬ 
porting  polystyrene  bead.  The 
overlapping  portion  of  the 
connection  is  a  uniform  co¬ 
axial  section 


FIG.  1 — Two  circuits  showing  eilective 
cathode  impedance  ior  cathode  bypass¬ 
ing  (A)  and  ior  negative  ieedback  (B) 


i  Quick 
Connect-Disconnect 


required  that 
(u)  C*  >  >  1 
If  this  holds  then 


Identical  Connectors 

At 

-  No  male-female  parts 


is  satisfied  automatically. 

If  typical  values  for  low-u.  and 
high-a  triodes  and  typical  pentodes 
are  put  into  the  equation  it  appears 
that  the  normal  practice  of  setting 
a>  =  10  for  the  lowest  fre¬ 

quency  of  interest  is  not  satisfac¬ 
tory  if,  for  instance,  the  amplifier 
is  to  be  flat  dbj  db  down  to  the 
lowest  frequency  of  interest. 

The  problem  of  calculating  Rf, 
Fig.  IB,  to  give  a  certain  number 
of  db  of  feedback  requires  that  the 
effective  cathode  impedance  R„  is 
related  to  the  feedback  resistor  Rf 

such  that  „  ^  gives  the  feed- 
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(contintt«d) 
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back  ratio. 

If  =  Rk  is  assumed,  the  feed¬ 
back  may  well  be  40  percent  too  low. 

If  fJ.,  =  1  gm  is  assumed,  the  feed¬ 
back  may  well  be  100  percent  too 

high.  Only  if  is  used, 

does  the  calculated  feedback  con¬ 
form  to  the  experimentally  deter¬ 
mined  feedback.  Since  R.,  should 
be  known  particularly  accurately, 

the  addition  term  in 

1  +  M 

should  be  taken  account  of  in  the 
way  suggested  for  good  results. 

(ladiiiium-Sulfide 
Oywlal  Reolifiers 

Poi.NT-CONTACT  Crystal  rectifiers 
can  be  made  from  cadmium-sulfide 
as  reported  in  a  paper  by  Gene 
Strull  of  Northwestern  University 
at  the  1952  National  Electronics 
(’onference  in  Chicago,  Ill. 

Research  was  done  with  crystals 
intended  primarily  for  use  as  x-ray  ; 
detectors.  Knowm  properties  of  j 
germanium  and  silicon  rectifiers  [ 
were  used  as  guides.  Investigations  j 
were  made  concerning  crystal  orien¬ 
tation,  mounting  method  and  im-  ! 
purity  activators.  i 

Long  hexagonal  cadmium-sulfide 
crystals  were  tested  for  rectifica-  j 
tion  in  the  circuit  of  Fig  1.  Single  , 
crystals  or  groups  of  crystals  were  j 
u.sed.  All  crystals  were  attached  to  1 
appropriate  holders  by  means  of  a  j 
commercial  solution  of  colloidal  ' 
graphite  in  alcohol. 

It  was  found  that  crystals 
mounted  with  any  orientation  acted 
as  rectifiers.  Crystals  exhibiting 
rectifying  action  were  mounted  in 
such  a  manner  that  there  was  a  dif¬ 
ference  in  size  between  the  two  con¬ 
tacts.  The  poi*t-contact  type  of 
mounting,  rather  than  a  large-area 
contact,  was  necessary  for  rectifica¬ 
tion. 

Crystals  with  added  impurities  of  j 


Unparalleled  convenience  in  tw  and  excellent  electrical 
uniformity  at  all  frequencies  from  0  to  5,000  Me,  make  the 
Type  874  Coaxial  Connector  the  ideal  laboratory  connector. 
Intended  for  the  laboratory  rather  than  for  the  held,  it  is 
designed  for  quick  connect  and  disconnect  instrument -use 
and  not  as  a  system  connector  with  locking  junctions  and 
pressurizing. 

Complication  of  male  and  female  assemblies  is  completely 
eliminated  —  all  Type  874  Connectors  are  identical  and  plug 
smoothly  into  each  other  —  connections  can  be  broken  quickly  and 
conveniently  —  no  intermediate  elements  needed 

Strong  f  riction  grip  is  made  by  multiple  spring-loaded  contacts 
—  no  special  tools  or  locking  required 

Reflections  are  small  —  they  can  be  neglected  in  most 
measurements —  I'SU'/?  15  less  than  1.05  to  4,000  Me, 

External  fields  from  connector  are  negligible 

Characteristic  impedance  50  ohms  —  the  Industry  and  A  rmed 
Forces  standard 

Basic  connector  is  inexpensive;  only  $1.25 

Type  874  Connectors  are  made  in  several  models  for  mounting 
on  panels  or  for  connecting  to  solid  outer  connector  or  flexible 
coaxial  lines.  They  all  accept  Type  274  banana  plugs  for  low- 
frequency  use 

Type  874  Connectors  are  also  available  inG-RCoaxial  Elements 
and  systems  of  all  kinds,  including  such  items  as  slotted  lines, 
attenuators,  thermistor  mounts,  stubs,  tees  and  many  other  line 
elements. 

The  excellent  electrical  characteristics  of  the  Type  874 
Connector,  along  with  the  variety  of  measuring  instruments 
available,  make  this  very  flexible  equipment  ideal  for  meas-  Z 
urements  in  the  v-h-f  and  u-h-f  bands  | 


from  Type  874  Connectors  to  | 
male  and  female  versions  of  the  Ty]^  N,  Type  C,  Type 
BNC  and  UHF  Connectors  for  easy  use  with  other  equipment  | 


C-B  Ttn  $7l-QNP  *  .QSJ  C-R  Tn*  Sn-QCJ  *  -QCP 

Adaptor  lo  T frt  N  CauMctor  Adaplat  to  Ttf*  C  CmiMetor 


mo 


GENERAL  RADIO  Company 


FIG.  1 — Circuit  used  to  test  cadmium-sul 
fide  crystals  lor  rectilicatioa 


27S  Massachusetts  Avenue,  Cambridge  39,  Massachusetti,  U.  $.  A 


90  Str99f  Nlv*  6  970  S  M,<h.goa  A.«  CmiC*00  5  1000  N  Seward  Sf  lOS  *NC(lES  31 
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Double  Barrel  Advertising 


Advertising  men  agree -to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 


Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


Mc6RAW-HILL 


DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver* 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  —  gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
firms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC 


330  WEST  <2nd  STREET,  NEW  YORK  18,  N  Y 
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DEVELOPMENT  OF  AUDIO  TRANSFORMEiS 
—  AM  chorQ<t«ritti<t  of  audio  trontlormort 
In  tho  rongo  of  .01  qfcio  to  10  MogeqrcU 
can  bo  moaturtd  ond  ovoluotod. 


LESS  THAN  0.1  MILLIRADIAN  PHASE  SHIFT 


±.02%  ACCURACY  OF  VOLTAGE  RATIOS 


INDUCTANCE  MEASUREMENT  -  Any  ap> 
•ratin9  condition  can  bo  timulotod  in  Ibo 
rango  of  O-IOOOV  A.C.  and  0-S  Amps. 
O.C. 


A  radical  new  approach  to  the  design  and  mcmu- 


voltage  ratio  is  in  complete  agreement  with  the 


calculation  to  lowest  value  that  measurement  is 


possible. 


MIL-T-27  TRANSFORMERS 


facture  ol  precision  transformers  makes  it  possible 
to  have  calculable  minimum  errors. 

The  actual  measurement  of  phase  shift  and 


POWER  LOSS  MEASUREMENT  -  Lotto*  at 
low  at  1 5  micro  wattt  In  tho  rango  of  20  c 
to  200  K.Co  con  bo  mootwrod  ond  ono* 
lyiod  ond  pottiblo  Improvomontt  offoctod. 


TOROIDAL  TRANSFORMERS  VIDEO  TRANSFORMERS 


PULSE  TRANSFORMER  DESIGN -Tho  cut 
ond  try  mothodt  commonly  utod  in  tho 
dotign  of  pwUo  trontformon  hot  boon 
lorgoly  tupplontod  by  tho  uto  of  tpoclol 
oguipmont. 


INSTRUMENT  TRANSFORMERS  INPUT-INTERSTAGE-OUTPUT 

PULSE  TRANSFORMERS  POWER  TRANSFORMERS 

MAGNETIC  AMPLIFIERS 


TRANSFORMERS  INC. 


ENDICOTT,  NEW  YORK 


532  NORTH  STREET 


To >p hone  fNDICOrr  8-1801 


“ZERO”  PHASE  SHIFT 


COMPUTER  REFERENCE  VOLTAGE 


TRANSFORMERS 
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ELECTRONS  AT  WORK 


(continued) 


copper,  silver,  aluminum,  indium  or 
Kallium  were  tested  as  well  as  pure 
cadmium  sulfide.  No  difference  in 
rectification  ability  was  noted  from 
one  crystal  type  to  the  next.  The 
polarity  of  the  rectified  wave  was 
always  the  same,  regardless  of 
which  impurity  the  crystal  con¬ 
tained.  All  crystals  were  n-type 
.semiconductors. 

Pure  cadmium-sulfide  crystals 
had  the  same  properties  as  crystals 
with  impurities  probably  because  of 
an  excess  amount  of  metallic  cad¬ 
mium  inherently  present.  The  ex¬ 
cess  cadmium  would  cause  the  crys¬ 
tal  to  be  an  n-type  semiconductor, 
which  accounts  for  the  fact  that  all 
crystal  types  acted  as  n-type  semi¬ 
conductors. 

Voltage  tests  made  on  the  recti¬ 
fiers  indicated  that  they  rectify 
from  about  0.1  to  40  volts,  with 
optimum  rectification  occurring  at 
seven  volts.  With  six  volts  applied 
in  the  forward  direction  and  an  il¬ 
lumination  level  of  30  lumens  per 
square  foot,  the  resistance  of  a 
typical  crystal  is  about  100,000 
ohms. 


RS  SELENIUM  RECTIFIER 


iM  the  basic  raw  materials  ...  to  tlie  final  perform- 
Kice  tests  . . .  N’ickers  selenium  rectifiers  are  put  through 
one  of  industry’s  most  rigid  and  comprehensive  cjuality 
control  sxstems  to  produce  consistent  qualitv  rectifiers. 


TMtt  aiNl 


Cadmium-Sulfide  Traneietors 
An  attempt  was  made  to  con¬ 
struct  a  cadmium-sulfide  transistor, 
but  amplification  was  not  obtained 
with  any  of  the  various  types  of 
connection  tried.  However,  control 
was  noted  for  each  type  of  con¬ 
nection. 

The  main  difficulty  seemed  to  be 
making  contact  to  the  crystal.  The 
output  wave  was  a  true  representa¬ 
tion  of  the  input  wave  which  would 
seem  to  indicate  that  a  cadmium- 
sulfide  transistor  is  possible. 


•  CELL  PROCESSING 


•  ASSEMBLY 


•  ELECTRICAL 


more  reasons  why  VICKERS 
makes  a  better  rectifier: 


•  Automotic  electro  forming  "prt>ttresse$*' 

cells. 

•  Precision-matched  cells  prevent  overload¬ 
overheating. 

•  Hydraulic  assembly  assures  mechanical  ^ 
strength  and  dimension. 

•  Rectifiers  shock  ond  vibratiort  tested  to 
Military  Specifications. 


Varuum-Tube  Circuits 
Without  Plate  Supplies 

By  Philip  B.  Clark 

Svracu.se,  yew  York 

While  testing  several  multivibra¬ 
tor  circuits,  it  was  discovered  that 
one  of  them  would  not  stop  operat¬ 
ing  when  the  plate  supply  potenti¬ 
ometer  was  turned  to  zero.  Since 
it  was  found  that  other  circuits  also 
operated  under  the  same  condi¬ 
tions,  an  investigation  was  made 
of  the  phenomenon. 

Apparently,  energy  is  trans- 


Writ*  for  Bullotin  3000.  Viekort  onginooring  torvieo  it  avaihUo  without  obligation 


A  UNIT  OF  THE  SPERRY  CORPORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS.  MISSOURI 
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with  Ele‘»~"‘“")'-Test,d 
BUSS  FUSES 


Dependable  Electrical  Protection  for:- 
Television  •  Radio  •  Radar 
Instruments  •  Controls  •  Avionics 


anc/  Fuse  holders 


Blocks 


a  companion 


The  cost  of  a  fuse  is  small,  compared  to  the  value  of  the 
product  it  protects,  —  hut  the  citstomer  influence  of  a  BUSS 
Fuse  can  he  many  times  greater.  The  name  BUSS  is 
recognized  as  meaning  fuses  of  unquestioned  high  quality. 
What  better  “silent  salesmanship"  could  you  ask  for 
to  complement  your  product? 


To  maintain  this  high  standard  each  and  every  BUSS  fuse 
is  tested  in  a  highly  sensitive  electronic  device  that  rejects 
any  fuse  that  is  not  correctly  calibrated  —  properly 
constructed  and  right  in  physical  dimensions. 


When  your  problem  is  electrical  protection,  call  in  a 
BUSS  Fuseman.  He  is  at  your  service  and  can  make 
available  to  you  the  World’s  largest  fuse  research  laboratory 
and  the  World’s  largest  fuse  production  capacity. 


Ivskmonn  Mfg.  Co..  Univor$ify  ot  Joffaftoo. 

St.  LewH  7.  Mo.  lOMtioo  of  McCrow  Eioclrk  Co.) 

rtesBc  tend  me  bullecin  SFB  cpruointng  facts  on 
BUSS  small  dimension  fuses  and  fuse  holders. 


This  Coupon  will  bring  you  — 
facts  on  BUSS  small  dimension  fuses, 
fuse  clips,  blocks  and  fuse  holders. 


aUSSMANN  MF6.  CO.  Division  of  McGraw  Ekctric  Company 

Unlvartlty  at  JaWaw  St.  laait  7,  M*. 
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Check.,. 

then  compare  these 
advantages 


....  of  SPEER  cores 


Sp««r  Carbon  Co. 

Si.  Mory't,  PMinsytvanio 
Olher  Dtvisioras  i«ffers  Electronics 
Intemofionol  Graphite  &  Electrode 


OtNr  SpMT  Producti  for  tho  Electronics  Industry 

onodet  •  contacts  •  fixed  corbon  resistors 
coil  forms  *  diKS  *  brushes  *  battery  corbon 
graphite  plates  ond  rods 

also 

R.F.  Coils  -  ceramic  capacitors  *  copristors  *  high 
vottoge  condensers  *  disc  capacitors  ■  chokes 
mode  by 

Jeffers  Electronics  ^ 


Speer  Resistor  specializes  in  high  volume 
production  of  powdered  iron  cores.  Many 
types  and  sizes  of  cores  are  available  for  a 
variety  of  applications. 

Cores  for  permeability-tuned  R.  F.  coils 
...  for  permeability  R.  F.  tuner  units  . . . 
for  R.  F.  coil  winding  forms  anct  other 
applications  . .  .  Speer  makes  them  all! 

If  you  use  iron  cores,  consult  Speer  first. 
Our  staff  of  application  engineers  will  be 
glad  to  cooperate  with  you  on  any  prob¬ 
lem  involving  the  use  of  these  cores. 

Write  today  for  information  on  specifi¬ 
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(cMtinued) 


MODEL  276 

OSCIUOSCOPE 

CALIBRATOR 


You  sove  this  bench  space 


FIG.  1 — Limiting  circuit  with  s*to  plot* 
■uppir 


or  bench  oi  ( 
only  ?'*•'- 
less  thon  halt  3 
th*  bench  gi'M 
used  by  old  st  li 
oicilloscopof  - 
you  gom  ,  uc  j 
obi*  workln 
ipoc*  with 
iiiirr“'“- 


ferred  from  the  heater  circuit  of 
the  tube  to  the  remainintr  portion 
of  the  circuit.  A  potential  will  be 
generated  by  two  sources;  thermal 
emf  due  to  dissimilar  metals  in  the 
circuit  and  tube  and  contact  poten¬ 
tial.  Contact  potential  may  be  de¬ 
fined  as  the  open-circuit  potential 
measured  between  the  cathode  and 
the  other  elements  of  a  heated 
vacuum  tube.  Voltages  produced 
by  thermal  effects  are  of  the  order  ^ 
of  0.1  volt  or  less  and  are  minor  | 
compared  to  the  contact  potential  ' 
which  may  be  as  high  as  four  volts 
in  certain  tubes. 

Several  circuits  have  been  con-  I 
structed  using  a  12AU7.  One  of 
the  first  applications  to  suggest  it-  ; 
self  was  to  use  the  tube  in  a  limit-  ; 
ing  circuit,  as  shown  in  Fig.  1. 
Although  the  plate  circuit  will  pro¬ 
vide  both  positive  and  negative 
limiting,  the  positive  portion  of  the 
wave  is  also  limited  by  grid  conduc¬ 
tion. 

If  the  signal  is  small  enough  to 
remain  on  the  linear  portion  of  the 
curve,  the  signal  will  be  reproduced 
in  the  plate  circuit  with  very  little 
distortion.  Proper  biasing  of  the 
grid  is  essential  for  this  type  of 
operation.  An  excellent  square 
wave  will  result  if  a  six-volt  sine 
wave  is  fed  into  the  grid  circuit. 
Alteration  of  the  circuit  values  will  '■ 
produce  clamping  in  the  grid  cir-  | 
cuit,  if  desired,  for  special  wave-  [ 
forms.  Output  is  0.75  volt. 

Not  greatly  divorced  from  the  | 


Aik  your  jobber  for  full  informotion 
or  write 

.  Simpson  Electric  Company 
5200  West  Kinzie  Street 
Chicago  44,  Illinois 
CO  1-1221 

Anothr-r  reason  why  Simpson  is  the 
world's  largest  manufacturer  of  test 
equipment.  lurn.N  •■<.«»<  nxinns 


Varticol  design 
of  mirrotcop* 
gives  larger  con¬ 
trol  partel  area 
— better  spacing 
of  controls  for 
eoiy  adiustment. 

All  connections  .  | 
made  in  front. 


Base  is  only  9’'x  8' 


Optically 
surfaced 
mirror  gives 
distortion 
free  image 
of  cathode 
ray  tube 


Advonced  design  in  oscilloscopes. 
Verticolly  mounted  5’  cathode 
ray  tube  is  reflected  in  the  adjust- 
oble  mirror.  Mirroscop*  con  be  ''’ii 
used  by  technician  seated '  or 
standing  merely  by  odjustmg 
mirror  angle — not  necessory  to  . 
move  the  mstrunsent. 


A  quality  instrinnent  with  to- 
morrow's  features. — Dealer's  net  .  i 
price,  $179.50  ~  ' 


L^aW_,| - 1  •<-«'0oo 


FIG.  2 — Schematic  diagram  of  a  low- 
gain  amplifier 
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FIG.  3 — Grid  bias  circuit  incorporating  a 
selenium  rectiiier 


Equipment  for  the  Caracas 
Television  Station, sponsored 
by  ‘Televisa’,  includes: 


•  5  kW  vision  transmitter 

•  3  kW  sound  transmitter 

•  Associated  aerial  system 

•  Complete  studio  installation 

•  Complete  mobile  O/B  tele¬ 
vision  unit,  with  two  camera 
channels  and  micro-wave 
links 


A  She//  Ahoiofroph 

Venezuela  is  the  latest  country  to  install  Marconi 
television  equipment. 

Marconi  cameras  are  used  by  the  United  Nations 
to  televise  their  Sessions,  and  the  television  systems 
of  both  Canada  and  Spain  bear  the  name  Marconi. 
Marconi  transmitters  and  aerials  have  been  installed 
in  every  one  of  the  B.B.C.’s  five  television  stations. 


MARCONI  of  England 

television  transmitting 
equipment 


limiter  is  a  low  gain  amplifier,  Fig. 
2,  operating  with  very  small  input 
signal  levels.  Such  a  unit  resembles 
a  standard  amplifier  except  for  the 
lack  of  a  plate  supply. 

Due  to  the  high  plate-load  re¬ 
sistors,  the  frequency  response  of 
the  amplifier  is  limited  to  the  audio 
range.  In  Fig.  1  and  2,  a  battery 
shunted  with  a  potentiometer  is 
used  to  supply  the  proper  grid  bias. 
A  more  practical  system  utilizes  the 
heater  voltage  in  a  divider  circuit 
if  the  tube  is  heated  by  d-c.  If  a-c 
is  used,  a  suitable  single-plate 
selenium  rectifier.  Fig.  3,  with  a 
low  voltage  filter  capacitor  will 
work  very  effectively. 

In  the  operation  of  a  multi¬ 
vibrator  circuit.  Fig.  4,  the  grid  is 
operated  with  a  one-megohm  re¬ 
sistor  to  ground.  Since  the  grid 
current  is  appreciable  when  the 
grid  potential  is  zero,  the  grid  will 
automatically  bias  itself  negative 
to  approximately  — 0..5  volt.  Under 
conditions  involving  a  one-megohm 
load  resistor,  the  plate  voltage 
swings  over  a  range  of  0.75  volt 
which  is  sufficient  to  drive  the 
other  tube  into  the  cutoff  region. 
Since  this  is  the  basic  requirement 
for  multivibrator  operation,  no  ex¬ 
ternal  plate  supply  is  required. 

If  the  plate  load  resistance  is 
made  too  small,  the  total  plate 
swing  will  not  be  enough  to  drive 
the  grid  of  the  .second  tube  into 
cutoff  and  the  multivibrator  will 
cease  operation.  Decreasing  the 


MARCONI’S  WIRELESS  TEUGRAPH  COMPANY  LTD 


no.  4 — Scbnaafle  dlaqram  of  a  mnlfi- 
vibrator 
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Kinnty  Vocuum  Fvmp  Com  History  <— Tho  Timktn  RolUr 
Boaring  Co.  usot  this  vocuum  drior  to  oliminoto  corrosion  hy 
rtmoving  moisturo  from  booringt. 


Kinnoy  Vocwum  Pomp  Com  Hittory  #4  TKo  Roulond  Cor* 
porotion  oluminizos  tolovision  picturo  tubos  on  this  high  spood 
vocuum  production  mochino. 


They  Use  Vacuum! 


Kinnoy  Vocuum  Pump  History  #2  Dolto  Eloctric 
I  Co.  incroosos  rofioctive  powor  of  lomp  roBoctors  with 
this  Notionol  Rtsoorch  Corporotion  vocuum  cooting 
unit. 

. . . 

:  Kinnoy  Vocuum  Pump  Com 

ifstory  #3  —  Ports  oro  spin*tostod 
j  of  spoods  up  to  100,000  rpm  in  this 
•  vocuum  spin  pit  dovolopod  by 

iWorron  Brothors  Manufacturing 
Division. 


Vacuum  is  going  to  'M 
day  .  . .  giving  old  produ^ 
helping  brand  new  producf 
time.  Examples?  .  .  .  Plena 
penicillin,  vitamin  concentrj 
and  many  others.  ] 

Where  you  find  Vocuurl 
Kinney  High  Vacuum  Pumps 
processing  systems  depend  i 
moke  or  style  of  pump.  Thef 
research,  pilot  plant,  or  |ij 
from  the  tiny  %  HP  portobM 
model.  Our  catalog  showd 
and  capacities.  Why  not  ^ 


frk  in  new  industries  every 
Is  a  new  leose  on  life  —  or 
I  to  come  to  life  for  the  first 
r  of  them.  Ductile  titanium, 
Ites,  ultra-reflective  mirrors, 

I 

I  the  chances  are  you'll  And 

t because  more  low  pressure 
n  Kinney  than  on  any  other 
I's  a  Kinney  Pump  for  every 
loduction  requirement  .  .  . 
cunit  to  the  new  giant  70  HP 
ythe  complete  line  of  sizes 
Ite  for  your  copy  today? 


1 

1, 


Rome,  N.  Y 


J^j^^CV'Varglas  Silicone  has  been  made  more  flexible. 

^  Sharp  turns  and  90“  bends  cause  no  cracking  or 
peeling  —  no  loss  of  dielectric  strength. 

As  pioneers  in  the  manufacture  of  silicone  sleeving  and 
tubing,  we  know  this  is  the  greatest  improvement  made 
during  the  past  ten  years.  Unexcelled  where  high  tempera¬ 
tures  must  be  withstood  for  several  hours  —  not  just  for  15 
minutes.  You  need  not  sacrifice  abrasion  resistance  and 
toughness  to  get  flexibility.  The  new  Varglas  Silicone  sleev¬ 
ing  and  tubing  will  pass  cold  bend  tests  at  35°  to  40“ 
LOWER  temperature  than  formerly. 

The  only  Class  H  insulation 
with  all  these  features: 

Efficient  from  500°  F.  to  —  85“  F. 

Moisture  and  Fungus  Resistant 
Flame  Resistant  —  Self  extinguishing 
Abrasion  Resistant 

Dielectrically  Strong  with  average  readings  up  to  7,000 
volts. 

Available  in  10  colors  —  at  no  extra  cost. 

Sa^ttftJUA  of  Varglas  Silicone  products  as 
well  as  samples  of  our  complete  line  of  tubing 
and  sleeving  are  available  in  a  convenient  sample 
folder.  Just  drop  us  a  line  telling  us  your  problem 
and  its  peculiarities. 


CORPORATION 


Makers  of 
Electrical  Insulating 
Tubing  and  Sleeving 
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[LiCTRONS  AT  WORK  (continvcd) 


FIG.  5 — OicUlator  circuit  which  will  op¬ 
erate  either  a*  a  Hartley  oecUlator  or  a 
blocking  otciilator 


jfrid  resi.stor  decreases  the  negative 
bias  on  the  grid  which  will  al.so 
stop  the  operation.  If  a  vacuum 
phototube  is  connected  in  parallel 
with  one  grid  resistor,  the  audio 
frequency  output  of  the  multivi¬ 
brator  will  vary  as  a  function  of 
the  light  intensity  falling  on  the 
phototube. 

An  oscillator  circuit,  basically  of 
the  Hartley  type  with  the  excep¬ 
tion  of  d-c  blocking  capacitors  and 
a  plate  supply,  is  shown  in  Fig.  5. 
The  circuit  functions  in  the  normal 
way  and  the  output  is  an  excellent 
sine  wave.  Alteration  of  the  time 
constant  of  the  grid  circuit  turns 
the  o.scillator  into  a  blocking  o.scil- 
lator.  Operation  of  the  circuit  in 
this  manner  gives  output  wave¬ 
forms  which  compare  very  favor¬ 
ably  with  those  shown  in  textbooks. 
It  is  not  known  what  fretjuency 
limitation  exists  for  this  circuit. 
Elimination  of  the  high  plate  cir¬ 
cuit  resistance  opens  applications 
in  the  radio-frequency  range  for 
this  circuit. 


Huge  G-M  ('outlier 
Monitors  Baekgroiiiul  Count 

By  Rl’ssei.t,  M.  Baij, 

Chief  Engineer 

Suvlear  and  t’hcmical  f'org. 

(  hicago,  tU. 

With  incrkasing  use  of  radioactive 
materials  in  industry  and  labora-  1 
tories,  in.struments  or  methods  are 
needed  to  prevent  one  .series  of  e.\- 
periments  or  measurements  from 
interfering  with  another  in  the 
same  general  vicinity.  | 

Precautions  are  particularly  nec- 
essary  when  large  sources  of  pene-  | 
trating  gamma  radiation  are  being 
u.sed  intermittently.  At  this  coni-  I 
pany,  the  problem  was  particularly  j 
annoying.  The  test  section  contin-  I 
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OUTPUT 


ELECTRONS  AT  WORK  (continued) 


oeptable  levels  were  set,  the  level 
I  alurni  was  installed  with  indieators 
wired  to  all  sections  concerned.  The 
alarm  circuit  was  orijfinally  de¬ 
signed  to  retjuire  a  manual  re.set 
when  the  alarm  level  was  exceeded. 
As  this  would  be  an  unnece.ssary 
nuisance,  the  circuit  was  modified 
to  the  one  shown  in  Fijc-  2.  The 
essential  chanjte  is  the  addition  of 
the  thermal-delay  switch. 

If  the  level  exceeds  the  limit  set, 
even  for  only  an  instant,  the  warn- 
inK  lijchts  turn  on  for  a  period  of 
about  15  .seconds  (the  warmup  time 
of  the  thermal-delay  relay).  If,  at 
the  end  of  this  time,  the  radiation 
level  has  not  fallen  to  normal,  the 


It  45  SERIES— Small  telephone  type 
relay,with  pin  hinfte  construction. 
Available  with  multiple  contact 
springs  up  to  six  pole  double- 
throw.  Capacities:  1  amp.,  3  amp., 
Sir  5  amp.  Normally  supplied  for 
D.C.  operation.  Hermetically  sealed 
or  open.  1-13/32x1-1/4x1-7/32 
to  1-5/A  high. 


R  13  SERIES — Available  with  A.C.  or 
D.C.  coils.  Contact  ratings  up  to  30 
amperes  continuous,  150  amperes 
inrush  with  single  pole  douhle- 
break  arrangement.  Multiple  con¬ 
tact  springs  with  proportionately 
lower  ratings  also  available.  Size: 
1-7/8x1-5/16x1-5/8  high. 


R  94  SERIES— Hermetically  sealed 
small  telephone  type  relay  with  pin 
hinge  construction  for  long  life. 
Available  in  D.C.  only  with  con¬ 
tact  springs  up  to  4  pole  double¬ 
throw.  In  1  amp.,  3  amp.,  or  5  amp. 
capacity.  Plug-in  or  solder  termi¬ 
nals.  Overall  size  1-5/8  x  1-1/32  x 
2-1/4  D. 


RB  45  SERIES— Similar  to  R  45  with 
the  exception  that  it  is  designed  to 
(it  the  hermetically  sealed  enclo¬ 
sure  shown.  Three  stud  mounting; 
solder  terminals.  Available  up  to 
4  pole  double-throw.  Widely  used 
in  aircraft  and  ground  communi¬ 
cation  equipment.  Size:  1-5/8  x  1- 
7/16x2-1/32  D. 


"Diamond  Quality"  TIME  SWITCHES. 

Automatic  Electric  also  produces  a  complete 
line  6f  Time  Switches  and  Timers,  both  manu¬ 
al  and  automatic  reset.  Write  for  information. 


MFG.  CO. 


62  STATE  STREET^  MANKATO,  MINN. 


FIG.  2 — Modiiied  alarm  circuit  incor¬ 
poration  a  thermal-delay  relay  and 
■witch 


thermal  relay  make.s  and  breaks  in¬ 
termittently  and  randomly.  Random 
flashing  of  the  light  continues  until 
the  radiation  level  has  fallen  to  nor¬ 
mal. 

After  a  period  of  time  in  use,  it 
was  found  that  certain  groups  were 
affected  by  only  extremely  high 
background  and  only  needed  warn¬ 
ings  when  levels  became  quite  high. 
However,  this  required  only  an 
additional  alarm  circuit  with  the 
alarm  contacts  set  at  the  appro¬ 
priate  level  and  with  an  additional 
set  of  alarm  lights  installed. 

In  this  system,  the  recorder  may 
be  removed  with  only  the  loss  of  a 
continuous  record  of  the  back¬ 
ground.  Fortunately,  the  alarm  con¬ 
tacts  provide  110  volts  when  closed 
and  all  manner  of  bells  or  other  sig¬ 
nal  devices  may  be  operated. 

The  device  u.ses  standard  instru¬ 
ments  and  has  been  shown  to  be 
very  reliable  in  continuous  opera¬ 
tion.  It  should  prove  valuable  to 


202 


December,  1952  —  ELECTRONICS 


A  rolling,  pitching  ship . . .  under  attack  from  speedy,  diving 
aircraft . . .  counts  on  its  anti-aircraft  guns  for  protection . . . 
these  guns  must  be  able  to  stay  on  the  target  regardless  of 
sea  conditions.  That’s  why  the  Ford  Instniment  Company 
was  called  on  to  design  and  build  a  control  system  that  tracks 
and  holds  the  target  range  with  deadly  accuracy. 


This  is  typical  of  the  problems  that  Ford  has  solved  since 
1915.  For  from  the  vast  engim>ering  and  production  facilities 
of  the  Ford  Instrument  Company,  come  the  mechanical, 
hydraulic,  electro-mechanical,  magnetic  and  electronic  instru¬ 
ments  that  bring  us  our  “tomorrows”  tixlay.  Control  prob¬ 
lems  of  both  Industry  and  the  Military  are  Ford  specialties. 


You  con  too  why  o  |ob  with  Ford  InttrumonI  effort 
young  onginoort  o  chollongo.  H  you  con  qualify, 
Ihoro  moy  bo  a  spot  for  you  In  outomotlc  control 
dovolepmont  at  Ford.  Writ#  for  llluttrofod  brochure. 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31-10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 


ELECTRON  ICS  —  Dtcember,  19S2 


TO  HIT  TARGET 
from  unstable  decks  of  s 


from 

\ 

millivolts  to  hundreds 

I- 

of  volts 

AIRP/b(  CHOPPERS 
operate  well 
and  reliably 


A.StO 
400  CYCUS 
120  VOLTS 

1^  Normal  ancle  w 

with  an  external  .039  ca¬ 

pacitor  a  ZERO  ancle  is 
obtained .  drive  tosq  uare 

wave.  Hermetically 

sealed.  SPDT  contacts. 
Contacts  are  rated  at 
2ma.  100  volts,  ^'olta|te 
may  be  as  high  as  300. 


A.584 
60  CYCUS 
6  VOLTS 

Remarkably  long  life 
chopper!  Hermetically 
sealed  with  a  6.3  volt 
coil;  adjusted  to  a  45* 
phase  lag  at  60  cycles; 
contact  dwell  time  about 
160*.  Operates  over  tre¬ 
mendous  temperature 
range  of  our  other  units. 


A.SS9 
400  CYCLI 
6  VOLTS 

Hith.'itandM  lOg  vibra¬ 

tion  operating:  50g  non¬ 
operating;  can  be  useti 
reliably  from  —70  to  100* 

C.  Phase  lag  65*.  drive  to 

square  wave,  adjusted 

for  3(j0  to  420  cycles. 
Hermetically  sealed; 
rugged,  stable. 


positive  performance 
from  70°  below 
to  100°  C 

or  while  being  ! 

) 

vibrated  or  shocked 

far  beyond 

usual  test  extremes! 


MIDDli  RIVER  bait  70,  MD 


ELECTRONS  AT  WORK  (continued) 

laboratories  and  industries  where 
variations  in  radiation  backsfroiind 
interferenre  is  troublesome. 


Mobile  Ra<Uf>  Aiilti 
Hawaiian  Sugar  IiniiiNtry 

Mobile  radio  telephone  systems  are 
proving  valuable  time  and  money 
savers  on  13  plantations  of  Ha¬ 
waii’s  ^175,000,000  cane  sugar  in¬ 
dustry. 

Because  of  the  large  areas  in¬ 
volved  and  the  extensive  mechani¬ 
zation  of  the  plantations,  adequate 
communications  prior  to  the  use  of 
the  systems  were  impossible.  With 
the  installation  of  mobile  radio  sys- 
;  terns  in  their  cars,  key  personnel 
are  able  to  keep  in  constant  touch 
with  all  phases  of  operations. 

Most  units  installed  on  Hawaii's 
plantations  are  manufactured  by 
General  Electric  and  Motorola. 

Units  first  installed  operated  in 
the  150  to  172-mc  band  at  20  watts. 
Due  to  the  rough  terrain  of  the 
islands,  many  dead  spots  were  found 
and  coverage  was  increased  con¬ 
siderably  by  utilizing  the  40  to 
50-mc  band  at  30  watts. 

Fixed  stations  use  remote-con¬ 
trolled  transmitters  running  50  or 
60  watts.  Antennas  are  usually  in¬ 
stalled  on  top  of  the  sugar  mills 
which  are  about  60  to  70  feet  high. 
Antennas  are  of  the  half-wave  co¬ 
axial  type. 

Remote  control  units  enable  the 
central  station  to  be  controlled  from 
several  locations.  The  master  re¬ 
mote  control  unit  is  sometimes  lo¬ 
cated  at  the  truck  dispatcher’s 
office,  the  hub  of  transportation  op¬ 
erations.  A  secondary  remote  con¬ 
trol  unit  is  located  in  the  factory 
I  superintendent’s  office.  From  both 
!  locations,  dispatchers  can  contact 
or  receive  calls  from  mobile  units 
I  in  supervisors’  cars. 

Frequencies  u.sed  are  authorized 
!  by  the  FCC  for  industrial  users.  At 
i  these  vhf  frequencies,  danger  of  at- 
^  mospheric  disturbances  and  dead 
spots  due  to  the  reflection  or  refrac¬ 
tion  of  the  radio  waves  is  mini¬ 
mized. 

Before  installing  the  mobile-radio 
systems,  engineers  make  extensive 
surveys  to  tailor  the  system  to  par- 
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SLIP  RING 
/.ASSEMBLIES 


Now  a  Complete  Service 


brushes  for  high  current 


•uhl^ES 


Brighter, 
Sharper 
TV  Receptiori 


(continued) 


ELECTRONS  AT  WORK 


Operator  shown  tending  a  diipotch  to 
mobile  units 


ticular  needs  and  topotfraphy  of  the 
plantations.  Field  surveys  are  con¬ 
ducted  to  obtain  field-strength 
measurements  and  other  engineer¬ 
ing  data  to  determine  the  optimum 
locations  for  the  central  station,  re¬ 
mote  receivers  and  antenna.  Field 
surveys  al.so  substantiate  computa¬ 
tions  obtained  by  analyzing  topo¬ 
graphical  maps  of  the  area  and  tak¬ 
ing  into  consideration  equipment 
characteristics  and  performance. 
This  assures  that  all  equipment  will 
be  placed  and  used  to  its  best  ad¬ 
vantage. 

One  plantation,  whose  installa¬ 
tions  cover  about  40  miles,  has  six 
remote-control  units  so  a  person  can 
talk  from  any  of  the  six  points  to 
mobile  units.  These  remote-control 
units  are  seven  or  eight  miles  from 
the  main  transmitter.  The  remote 
dispatch  controls  are  connected  to 
the  main  station  by  single  twisted 
pairs  of  telephone  lines. 


You  get  clearer,  sharper  pictures  with  a  minimum 
of  annoying  interference  and  snow  even  in  weak 
signal  areas  with  the  TURNER  TV-2  Booster.  It’s 
designed  with  an  eye  to  beauty  as  well  as  out¬ 
standing  performance.  The  rich,  mahogany  plas¬ 
tic  cabinet  is  a  handsome  addition  to  any  room 
. .  .  the  high  quality  cascode  circuit  reduces  noise 
and  snow,  producing  an  excellent  picture  even  in 
extreme  fringe  areas. 

The  TURNER  Booster  is  simple  in  operation.  A 
single  tuning  knob  permits  fine  adjustment  for 
best  reception  of  picture  and  audio  over  all  12  TV 
channels.  The  unit  is  quickly  and  easily  installed 
on  any  television  set.  Get  the  best  possible  TV  re¬ 
ception  . . .  get  the  TURNEIR  Model  TV-2  Booster! 


Coaxial  Stark  Cell  for 
Mirrowave  Spectroscopy 

Extension  of  microwave  gas-ab¬ 
sorption  investigations  to  a  low 
range  of  frequencies  is  made  pos¬ 
sible  through  the  development  of  a 
coaxial  absorption  cell  by  the  Na¬ 
tional  Bureau  of  Standards. 

The  apparatus  is  small  in  size 
and  is  designed  to  function  between 
900  and  3,400  me  without  changing 
either  the  gas  sample  under  inve.sti- 
gation  or  the  spectro.scope  absorp¬ 
tion  cell  as  the  operating  frequency 
is  varied. 

Coaxial  structure  of  the  absorp¬ 
tion  cell  provides  two  electrodes. 


Elf  Company  905  17th  St.  N.E.  Codar  Rapids,  Iowa 
IN  CANADA: 

Canadian  Martoni  Campany,  Toronto,  Ont^  and  tranchos. 

EXPORT: 

Ad.  Aurioma,  Inc.,  (9  Irood  Slroot,  Now  York  4,  N.  Y. 
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ELECTRONS  AT  WORK 


OWAVE 

\ 

l|»VIUG 


Operator  ihown  adiuitinq  tb*  qain  oi 
the  dotoclor  ampUiier 


the  center  and  outer  conductors, 
across  which  the  Stark  (electric) 
field  is  applied.  Outer  diameter  of 
the  cell  is  chosen  so  that  at  fre¬ 
quencies  as  low  as  zero  and  as  high 
as  3,400  me  only  single-mode  trans¬ 
mission  of  the  r-f  energy  is  pos¬ 
sible. 

A  transverse  field  is  set  up  by 
the  applied  Stark  voltage  and  alters 
the  absorption  frequencies  of  the 
enclosed  gas  molecules.  When  the 
microwave  energy  alone  is  im¬ 
pressed  on  the  cell,  the  slight  ab¬ 
sorption  which  occurs  as  the  fre¬ 
quency  is  varied  through  the  reso¬ 
nant  frequency  of  the  gas  is  diffi¬ 
cult  to  observe.  Presence  of  the 
Stark  field,  applied  and  removed  at 
some  predetermined  rate,  causes  a 
corresponding  alternation  in  the 
gas  absorption  and  is  more  easily 
detected. 

The  cell  is  made  up  of  a  ten-foot 
section  of  li-in.  brass  tube  to  form 
the  outer  wall  of  a  vacuum-tight 
chamber.  A  series  of  i-in.  brass 


Rugged,  dependable  Onan  Stand¬ 
by  units  keep  repeater  stations 
functioning  when  central  station 
power  is  cut  off  by  storms,  floods 
or  mechanical  breakdowns. 

Reliable  automatic  line  transfer 
controls  start  and  stop  plant  dur¬ 
ing  emergencies.  Units  need  no 
attention  between  periods  of  op¬ 
eration  and  will  run  continuously 
if  necessary.  Their  dependability 
has  been  proved  in  installations 
for  Microwave  systems  serving 
pipeline  operators,  state  police, 
utilities,  television  networks,  and 
others  .  .  .  making  sure  that  vital 
messages  get  through. 

Write  us  for  engineering  assist¬ 
ance  or  the  name  of  the  Onan 
distributor  nearest  you. 


STANDBY  MODELS 
1,000  to  35,000  watts 


MODEL  SOO — S,000  wott«.  fowurud  by 
f«ur«cylinder,  wot*f><ookd  •nginu. 


EMERGENCY  POWER 
FOR  ANY  PURPOSE 


MIcrowovu  It  bnly  enu  mony 
coHont  fbr  Onon  Emurguncy  Etuctric 
Plantt  in  thu  cnmmunicotibnt  fluid. 
THuy  oru  olto  widuiy  utud  fo  kuup  cumw 
murclal  rodiu  and  TV  bruad€asting 
tfofiont,  policu  rodia,  and  faxl-ca^ 
radio  **#n  Hiu  air**  whun  rugwlor  puwur 
it  Intorruptud. 


MODEL  10  El— 10, 
indor,  woMr-cu«l«d. 


Input  end  oi  the  microwore  apeebo- 
qroph  abaerptioD  call 


703  1  UNIVEBSITV  AVE.,  MINNEAPOLIS  U,  MINN. 


December.  1952  —  ELECTRONICS 


Ml 


IMPROVE  CIRCUIT  PERFORMANCE 

by  using 


GLASSCAPS 


When  designing  new  circuits  or  reviewing  current  specifications,  consider  the 
many  advantages  offered  you  by  P-C  GLASSCAPS — the  Plastic  Film  Dielectric  Ca¬ 
pacitor  in  the  glass  container.  GLASSCAPS  give  you  all  the  benefits  of  Plastic  Film 
Dielectric  design  plus  specific  features  peculiar  only  to  capacitors  sealed  in  glass 
containers. 


Advantages  of  Glass  Containers 


The  glass  container  soves  volume  because  less  insu¬ 
lation  around  the  copacitor  element  is  needed  than  with 
a  metal  container. 

The  glass  container  is  easy  to  mount.  One  hole  is  all 
that  is  required,  the  “high"  terminal  being  used  as  a 
tie  point. 

The  glass  container  is  hermetically  sealed.  This  is 
accomplished  by  fusing  silver  to  each  end  of  the  heavy- 
wall  glass  tube.  After  the  capacitor  element  is  inserted 
into  the  tube,  metal  ferrules  are  soldered  onto  each  end 
to  provide  a  rigid  assembly.  Low  temperature  coeffi¬ 
cient  of  expansion  gloss  is  used  to  withstand  extreme 
thermal  shock. 

The  glass  container  maintains  for  long  periods  of  time 
the  numerous  advantages  of  plastic  film  dielectrics  with 
their  wide  voriety  of  characteristics. 

Get  Your  Copy 
of  This  Catalog 


The  glass  contoiner  increases  but  slightly  the  smal 
size  of  the  plastic  film  element.  Very  high  voltagt 
copacitors  are  astonishingly  small. 

The  glass  container  permits  operation  at  very  high 
temperature — a  function  only  of  the  plastic  film  used 
in  the  capacitor  element. 

The  glass  container  has  a  high  surface  and  volume 
resistivity.  The  overage  resistance  from  ferrule  to  ferrule 
exceeds  10’^  ohms,  hence  very  little  resistance  change 
occurs  when  the  capacitor  element  is  enclosed  in  a  glass 
container. 

-  GLASSCAPS  Offer  You  - 


Smaller  size 
Lighter  weight 
Higher  temperature 
High  resistance 
Low  absorption 


Low  power  factor 
Extreme  voltage  range 
High  current  ratings 
Moximum  capacitonce 
stability 

Higher  frequency  of  resonance 


PlaAtic  CapacitetA  J^hc. 

PLASTIC  FILM  CAPACITORS  •  HIGH  VOLTAGE  POWER  PACKS 
•  PULSE  FORMING  NETWORKS 


2511  WEST  MOFFAT  STREET  •  CHICAGO  47,  ILLINOIS 
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ELECTRONS  AT  WORK 


rods  form  the  center  conductor. 
Each  brass  rod  is  15  inches  lontr 
and  the  rods  are  connected  end-to- 
end  by  threaded  joints.  One  rod 
has  a  slidinpr  joint  that  telescopes  to 
accommodate  longitudinal  expan¬ 
sion  during  heating  or  cooling. 
Ends  of  the  cell  are  vacuum-.sealed 
by  Teflon  disks  at  the  centers  and 
rims  of  the  tube.  An  exhaust  mani¬ 
fold  for  adjusting  gas  pressure  is 
attached  to  the  cell  through  four 
1-in.  holes  in  the  side  of  the  brass 
tube. 

Signal  voltages  are  coupled  to 
the  cell  through  coaxial-to-wave- 
guide  -  to  -  coaxial  transformers 
placed  at  both  ends.  The  transform¬ 
ers  are  made  from  L-band  wave¬ 
guide  sections  and  are  .scaled  down 
from  broadband,  S-band  commer¬ 
cial  waveguides.  One  transformer 
is  modified  to  permit  insertion  of 
the  Stark  voltages. 

Source  of  r-f  energy  for  the  spec¬ 
trograph  in  which  the  celt  is  used 
is  a  conventional  klystron  o.scillator. 
At  the  absorption  frequency  of  a 
particular  gas,  the  frequency  of  the 
o.scillator  is  varied  by  a  motor- 
driven  control  either  of  the  sweep 
voltage,  over  a  small  frequency 
range,  or  of  a  cavity  plunger  for 
wide-range  tuning.  This  permits 
observations  of  the  gas  absorption 
to  be  recorded  on  a  strip  chart  as  a 
function  of  frequency. 


POPULAR 

NATIONAL 

DIALS 

For  years,  Notional 
dials  hove  been  the 
popular  choice  of 
amateurs,  experimenters 
and  commercial  users  because 
of  their  smooth, 
velvety  action,  easily-read 
scales,  and  quality  construction. 
Many  dials,  like  the  N  and  ACN 
dials  shown,  can  be  specially 
calibrated  or  supplied 
with  blank  scales  for  commercial 
application.  Write  for  drawings 
and  prices. 


LOW-LOSS 
INSULATOR 
FOR  EVERY  USE 

National  makes  a 
complete  line  of 
insulators  for  every 
electronic  use.  Types 
include  spreader,  strain, 
stand-off  and  terminal 
insulators. 
Insulating  material  is 
low-loss  steatite.  All  are 
designed  for  flexible,  secure, 
easy  mounting.  Write  for 
drawings  and  specifications. 


Aulomatir  Calibration 
of  Speed  Recorders 

Speed  regulation  over  long  periods 
of  time  is  of  vital  importance  in 
many  industrial  processes,  but  es- 
jiecially  in  the  manufacture  of  syn¬ 
thetic  yarns,  such  as  Nylon,  where 
pumps  and  feed  wheels  must  be 
synchronized  accurately  over  pe¬ 
riods  as  long  as  several  months  at 
a  time. 

The  system  described  records  ma¬ 
chine  speed  accurately,  and  once 
every  45  minutes  it  takes  time  out 
to  check  itself  for  possible  inac¬ 
curacies  due  to  tube  aging  and 
other  gradual  effects. 

To  record  machine  speed,  a  pulse 
signal  the  frequency  of  which  is 
proportional  to  speed  is  developed 
and  applied  to  a  frequency  con¬ 
verter  that  produces  a  d-c  voltage 
proportional  to  frequency.  This 
voltage  is  applied  to  the  automatic 
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Miles  of  Nylon  filament  with  a  problem 
in  every  inch  .  .  .  for 


^’ou  are  looking  at  thousands  of  miles  of 
the  hair-line  filaments  that  go  into  nylon 
fabric. 

Many  equipment  and  processing  prob¬ 
lems  must  lx‘  worked  out  before  these 
filaments  emerge  as  blouses,  curtains  or 
couch  covers.  Synthane  solves  many  of 
these  problems.  For  example,  to  process 
nylon  yarn,  treatment  with  a  corrosive 
size  is  necessary.  .Machine  components 
made  of  Synthane  laminated  plastics 
stoutly  resist  corrosion. 

The  “elastic  memory”  of  nylon  causes 
the  fit  that  endears  nylon  hosiery  to 
women,  but  it  also  crushes  ordinary 


bobbins  on  which  the  yarn  is  wound. 
•Synthane  laminated  plastic  bobbins  suc¬ 
cessfully  resist  crushing. 

Nylon  filaments  are  glamorous.  They 
are  also  so  fine  they  must  be  handled 
gently.  Synthane  laminated  plastic  parts 
can  be  machined  to  snag-free  super 
snnoothness. 

The  properties  that  make  Synthane 
laminated  plastics  essential  to  textile 
people  may  interest  you.  For  information 
and  ideas  about  how  Synthane  may  be 
helpful  to  you,  send  for  the  Synthane 
Catalog.  Synthane  Corporation,  6  River 
Rd.,  Oaks.  Pennsylvania 


Bobbim,  pfnu  and  re¬ 
draw  caps  mad*  from 
Synihana  lamlnatad 
platlics.  Synihana  b 
aho  used  for  hoiiary 
axamMnp  fornw,ima>- 
wring  rolls,  piping, 
gears,  verge  ploles 
and  many  other  ten- 
iHe  portv 
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FIG.  1 — Automatic  irequency  recorder 
calibrator  schematic. 


calibration  equipment  a.s  indicated 
in  Fi>f.  1.  Slide-wire  potentiometer 
/?.  is  initially  adju.sted  so  that  the 
voltage  at  the  slider  (with  respect 
to  ground)  is  exactly  equal  to  that 
appearing  across  the  output  termin¬ 
als  of  the  fretjuency  converter  when 
exactly  60  cps  is  applied  to  its  in¬ 
put. 

When  calibration  is  desired  the 
input  to  the  frequency  converter  is 
connected  to  a  standard  60-cps 
source,  while  the  standardization 
key  is  depres.sed.  Any  change  that 
has  occurred  since  previous  cali¬ 
bration  is  automatically  balanced 
out  as  the  balancing  motor  turns 
the  standardizing  rheostat. 

The  system  de.scribed  will  be  ac¬ 
curate  to  within  0.01  cps  despite  a 
change  in  10-cps  signal  voltage 
from  10  to  150  volts.  Power  supply 
voltage  changes  from  105  to  130 
volts  cause  an  error  of  0.02  cps. 
This  article  is  based  on  a  paper 
entitled,  “An  Automatically  Cali¬ 
brated  Frequency  Recorder”  pre¬ 
sented  by  W.  E.  Phillips  at  the  1952 
National  Electronics  Conference  in 
Chicago. 


an  important  reason  why  leading 
manufactniers  prefer  General  Industries' 
3-Speed  Phonomotors 


Year  after  year,  General  Industries’ 
Smooth  Power  Phonomotors  provide 
trouble-free  performance  — backing  up  fine 
radio,  television  and  record-changer 
engineering  with  highest  quality  motor 
design  and  construction. 


Write  for  complete  information,  including 
specifications,  design  features  and 
dimensions.  Quantity  price  quotations 
available  on  request. 


High-Frequency  C.alihralion 
of  Magnetic  Materials 

Loss  FACTOR  and  r-f  permeability  of 
magnetic  materials  in  the  fre¬ 
quency  range  from  50  kc  to  30  me 
can  be  determined  by  a  new  system 
devised  by  the  National  Bureau  of 
Standards. 

A  coaxial  line  of  variable  length 
constructed  to  dimensions  of  high 
accuracy  is  the  primary  calibrating 
standard.  Characteristics  of  mag¬ 
netic  materials,  such  as  ferrites  and 
powdered  irons,  are  determined  in 


THE  GENERAL  INDUSTRIES  CO 

Dvpartmant  MA,  Elyria,  Ohio 
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r  EAD 

,  J  ENGINEERING 

^mms 

your  overheating 


Model  ft7P3K.3 
From#  No.  70 


problems  sky-high”,,. 


Maximum  cooling  for  airborne  radar  and  hot-running 
electronic  equipment  is  assured  with  this  compact  double- 
ended  centrifugal  blower.  It  meets  government  specifica¬ 
tions  for  use  at  altitudes  up  to  50,000  feet.  Another  illus¬ 
tration  of  EAD’s  design  ability? 


SPECIFICATIONS 


OPERATING  FREQUENCY  RANGE:  320  to  1000  cycles. 
OPERATING  TEMPERATURE  RANGE:  -55»c  to  +85“c. 
AIR  DELIVERY:  80  CFM  @  0"  Static  Pressure  (Sea  Level). 

MOTOR:  Self  Cooling — wound  and  impregnated  with  Class  H 
Insulation. 

MOUNTING:  Any  Position. 

OVERALL  DIMENSIONS;  6-3/64"  x  4-3/8"  x  3-7/8". 

- Solving  special  problems  is  routine  at  EAD - 

If  your  problem  involves  rotating  electrical  equipment, 
bring  it  to  E  A  D.  Our  completely  staffed  organiza¬ 
tion  will  modify  one  of  our  standard  units  or  design 
and  produce  a  special  unit  to  meet  your  most  exacting 
requirements. 


EASTERN  AIR  DEVICES.  INC. 

St6  DEAN  STIEET,  MOOKirN  17,  NEW  YORK 

V _ _ _ J 


ELECTRONS  AT  WORK  (continued) 

term.s  of  the  variation  of  the  length 
of  the  line. 

The  methotl  of  ineasurenient  de- 
pend.s  on  the  change  in  inductance 
of  an  accurately-machined  coaxial 
line  when  a  sample  of  magnetic  ma¬ 
terial  is  in.serted.  The  line  is  cali¬ 
brated  in  19  one-in.  stops  and 
includes  a  micrometer  system  that 
permits  the  measurement  of  varia¬ 
tions  to  within  0.000.5  in.  along  the 
20-in.  range.  The  line  is  made  from 
nonmagnetic  materials  to  reduce 
the  po.ssibility  of  extraneous  mag¬ 
netic  fields  affecting  the  measure¬ 
ment. 

In  a  typical  investigation,  a 
sample  of  magnetic  material  is 
ground  into  the  shape  of  a  coaxial 
disk  that  completely  fills  a  .section 
of  the  space  between  the  conductors 
of  the  coaxial  line.  AH  tolerances 
are  -t  0.0002  in.  in  the  grinding 
process. 

The  output  terminal  of  the  coax¬ 
ial  line  is  connected  to  the  unknown 
terminal  of  an  r-f  bridge  suitable 
for  measuring  inductance  in  the 
frequency  range  at  which  the  ma¬ 
terial  will  be  used.  The  bridge  is 
balanced  with  no  .sample  in  the  line 
and  with  the  coaxial  segment  ex¬ 
tended  to  almost  its  fullest  length. 
Then,  the  di.sk  of  magnetic  material 
is  placed  on  the  center  conductor 
of  the  line.  A  metal  cap  holding  the 
disk  in  place  short-circuits  the  end 
of  the  coaxial  line.  Resulting 
bridge  unbalance  is  adjusted  to  the 
original  conditions  by  a  combined 
manipulation  of  the  resistance  read¬ 
ing  arm  on  the  bridge  and  a  reduc¬ 
tion  in  the  length  of  the  line. 

Variation  in  length  is  directly 
proportional  to  the  permeability  of 
the  magnetic  material  relative  to 


Toroid  maqn.tlc  motoriol  bolng  IomtImI 
into  th.  coaxial  line  oi  the  r-i  perme- 
amater 
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NEW,  10  Me  Wide  Band  Oscilloscope.. 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo¬ 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 
ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price 
general  purpose  instrument. 


Y-Axis 

Defleaion  Sensitivity  —  1 5  millivolts 
peak  -  to  ■  peak/'em 
Frequency  Response  — DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.035  microseconds 
Signal  Delay— 0.25  microseconds 
Input  line  terminations— 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave,  j 

Input  Imp.  —  1  megohm,  30  mmf. 


SPECIFICATIONS 


Sweep  Range  —0.01  sec/cm  to  0.1 
microseconds,  cm 

Delay  Sweep  Range  —  5-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  + 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


General 

Low  capacity  probe 
Funaionally  coloted  control  knobs 
conveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscopie 
cameras 

Dimensions  —  1 2  "  wide,  1 5"  high, 

19"  deep 
Weight  — 55  lbs. 

Price  — $895.  F.  O.  B.,  Boston 


Engnietring  representatives  in  principal  lities;  foreign 
representation  through  R.  C  A.  International  Division. 


Write  for  full  color  booklet  | 

I  . . ^'irh  complete  infocm^tioo.  _ f 

75  PITTS  STREET  BOSTON  14.  MASS. 
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air  and  ronstitutes  a  primary 
method  of  measurement.  Differ¬ 
ence  in  resistance  readinprs  is  a 
measure  of  the  loss  factor  of  the 
material  and  is  limited  only  by  the 
inherent  accuracy  of  the  bridge  in¬ 
strument. 

R-F  Permeameter 

The  secondary  standard  is  called 
an  r-f  permeameter  and  is  a  modi¬ 
fication  of  an  instrument'  for  the 
measurement  of  permeability  alone 
at  low  audio  and  power  frequencies. 
Principle  of  operation  depends  on 
the  change  in  input  impedance  re¬ 
flected  into  the  primary  of  a  trans¬ 
former  by  load  variations  in  the 
secondary.  The  transformer  of  the 
permeameter  is  compo.sed  of  a 
reference  toroid  and  a  length  of 
coaxial  line.  Changes  in  the  sec¬ 
ondary  are  produced  by  the  in¬ 
sertion  of  a  toroid  of  magnetic 
material  into  the  coaxial  line. 

A  toroidal  ring  is  slipped  over 
the  center  conductor  and  rests  on 
the  bottom  cover  of  the  coaxial  line. 
A  number  of  windings,  suited  to 
the  conditions  of  the  experiment, 
are  wound  on  the  toroid.  The  ma¬ 
terial  of  the  toroid  has  a  low  dielec¬ 
tric  constant  and  a  high  Q  at  the 
frequency  to  be  used  during  the 
test.  One  end  of  the  winding  is  con¬ 
nected  to  the  type-N  cable  plug  and 
the  other  end  to  the  coaxial  line  to 
unbalance  the  .system  electrically. 
In  this  position,  the  toroid  acts  as 
a  reference  for  the  measurement  by 
becoming  the  primary  of  a  trans¬ 
former,  the  secondary  of  which  is 
the  metallic  portion  of  the  coaxial 
line. 

The  type-N  cable  plug  is  con¬ 
nected  to  an  r-f  bridge  or  a  Q  meter. 
The  bridge  is  first  balanced  with 
the  secondary  of  the  transformer 
unloaded.  The  magnetic  material  to 
be  tested,  formed  into  a  toroid  and 
without  windings,  is  then  placed  on 
the  shelf  in  the  line  and  the  im¬ 
pedance  bridge  is  rebalanced.  Vari¬ 
ation  in  input  impedance,  as  read 
on  the  bridge,  is  the  quantity  from 
which  the  permeability  and  loss 
factor  of  the  test  ferrite  or  pow¬ 
dered  iron  are  computed. 


VARIABLE  SPEED  DRIVES 


•  Compoct!  Only  4^/^*  ovcroll 

•  Light!  Weigh  only  S'/i  oi. 

•  Continuously  vorioble  speeds  over  a 
wide  ronge 

•  Knob,  lever,  push-rod  or  geor  control 
(lever  control  illustroted) 

•  Operate 


•  Rototion  in  either  direction 

•  Cooxiol  shafts  for  in-line  conitrwctiofl 

•  Ball-bearings  throughout 

•  Completely  sealed 

•  Permanently  lubricated  for  trouble-freg 
high/low  temperature  service 

any  position 


Write  for  Bulletin  99 


FIXED  RATIO 
SPEED  J 

changers! 

(Gear  Type) 


•  Only  1.050'  diometerl 

•  Single  section  weighs  only  3  ox. 

•  STANDARD  ratios  from  10:9  to  531,441:1 1 

•  Nobbed  gears  for  smooth,  precision  running 


g  Anti-bockloih  units  . . .  virt 
backlash  in  either  direction 

•  Completely  sealed 

•  Permanently  lubricated 


•  Mount  in  ony  position 

Write  for  Bulletin  100 


MINIATURE  COMBINATION  FIXED  AND  VARIABLE  SPEED  CHANGERS 

For  applications  requiring  variable  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metron  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 

METRON  INSTRUMENT  COMPANY 

440  Lincoln  Stroot  •  Denver  9,  Colorado 


(1)  G.  A.  Kelsall,  Permeaiiu  ter  for  Al- 
terfiatiiiK  Current  Measurements  at  Small 
Magnetizing  Forces,  J.P.8.A.  and 
p  329.  Feb.  1924. 
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WHEN  HEWLETT-PACKARD  engineers  designed  the  new  -hp-  Model 
624A  SHF  Test  Set  they  sought  a  signal  source  of  dependable 
uniformity,  high  stability  under  shock  and  temperature  changes, 
and  smooth,  chatter-free  tuning.  To  meet  these  needs,  they 
selected  the  Varian  V-50  reflex  klystron. 


WHEREVER  these  characteristics  are  required  in  an  x-band  oscillator, 
the  V'-50  merits  your  consideration.  For  applications  involving 
still  greater  shock  and  vibration,  where  single  shaft  tuning  is 
not  required,  the  extremely  rugged  V-51  may  be  more  suitable. 


BOTH  THESE  VARIAN  klystrons  are  notable  for  integral-resonator  con¬ 
struction;  the  exclusive  Varian  wideband  mica-seal  output  win¬ 
dow;  extremely  small  space  requirement;  weight  of  only  six 
ounces;  power  output,  without  special  matching  transformers,  of 
25  to  65  milliwatts  for  the  V-50,  75  to  260  mw  for  the  V-51. 
Both  bolt  directly,  without  adapters,  to  standard  inch-by-half¬ 
inch  x-band  waveguide. 


I  ...temperature  and 
I  shock-resistant 


YOUR  MICROWAVE  PROBLEMS  may  be  solved  by  one  of  these  x-band 
oscillators.  Or,  your  requirements  may  be  different.  Many 
V’^arian  klystrons,  for  many  different  types  of  services,  are  in 
production  or  development  but  cannot  be  publicized.  Correspond¬ 
ence  is  invited  concerning  klystrons  for  your  specific  needs. 
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Automatic  Core-Dipper  Applies  Strippable  Plastic  Coatings 


Strippable  plastic  coatings  are  ap¬ 
plied  to  finished  Hipersil  cores  by 
means  of  a  merry-go-round  machine 
that  automatically  provides  a  quick 
dip  to  obtain  the  retjuired  amount  of 
plastic  material.  The  dipping  opera¬ 
tion  is  motorized  but  rotation  of  the 
turntable  it.self  is  manual. 

After  dipping,  the  core  travels 
over  a  drain  that  catches  surplus 
fluid,  then  out  over  the  work  floor 
for  drying  until  it  reaches  the  un¬ 
loading  position.  Here  the  operator 
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removes  coated  cores  and  puts  on 
new  ones. 

Hand  grips  are  provided  on  the 
spokes  of  the  turntable  to  rotate  the 
entire  machine  to  the  next  position. 
This  rotation  brings  each  arm  in 
turn  over  the  dipping  tank.  Here 
the  arm  starts  an  electric  motor 
which  acts  through  a  gear  box  to 
rotate  a  large  cam  that  lowers  and 
rai.ses  the  arm  to  achieve  the  desired 
dipping  of  the  core.  The  arm  drops 
down  into  a  U-shaped  slot  provided 


for  the  purpose  in  the  circular  rim 
of  the  machine. 

The  plastic  material  in  which  the 
cores  are  dipped  has  a  low  melting 
point  and  low  set-up  point.  Because 
of  the  high  degree  of  plasticizing, 
it  will  not  adhere  to  the  core,  and 
can  be  readily  stripped  off  by  the 
user.  The  coating  serves  to  protect 
as  well  as  package  the  cores  until 
they  are  ready  for  in.sertion  in  the 
fini.shed  coils  of  transformers  or 
magnetic  amplifiers. 

A  wire  basket  having  U-shaped 
pipes  as  handles  is  kept  in  the  tank 
to  catch  cores  that  drop  off.  This 
eliminates  having  to  fish  for  cores 
in  the  opaque,  viscous  liquid. 


Training  Cable-Laoers 

As  PART  of  its  program  for  training 
new  workers,  the  Electronics  Di¬ 
vision  of  American  Machine  and 
Foundry  Co.,  Boston,  uses  specially 
designed  practice  fixtures  to  build 
up  skill  in  the  u.se  of  lacing  cord. 

The  first  step  in  the  lacing  por¬ 
tion  of  the  program  is  learning  to 
tie  knots  correctly  with  lacing  cord 
on  a  practice  rod  supported  by  the 
peaked  ends  of  a  long  wood  tool¬ 
holding  box.  The  edges  of  the  box 
are  covered  with  white  masking 
tape  to  improve  their  appearance 
and  encourage  neatness  on  the  part 
<)f  the  trainee. 

A  shuttle-like  tool  known  as  the 
Flex.so  Needle,  made  by  l<inen 
Thread  Co.,  Inc.  New  York,  is  used 
as  a  lacing  needle.  The  cord  is 
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Combination  manual  and  molorixod  lutnioblo  developod  by  WotlinqhouM  ior 
dipping  core*  in  drippable  plastic.  Each  arm  ho*  pegs  on  which  up  to  live  cores 
can  be  hung,  depending  on  their  sise 


Board  used  ior  practicinq  the  forming  and  soldering  of  cables 


Practice  setup  used  by  trainee  in  learning  to  tie  knots 


wound  on  the  needle  and  the  prac¬ 
tice  rod  is  laced  with  a  prede¬ 
termined  length  of  cord.  Total  prac¬ 
tice  time  depends  on  the  individual, 
and  rarely  exceeds  one  week. 

After  mastering  lacing  knots,  the 


trainee  learns  to  identify  color-  sequence  and  laces  them.  The  same 
coded  wires.  Next  comes  work  on  practice  board  also  serves  later  for 
a  special  cabling  board  designed  for  practice  in  soldering  the  leads  of 
practice  in  modeling  and  forming  a  the  cable  to  terminal  strips  and 
small  section  of  cable.  The  operator  cable  sockets  used  in  military  elec- 
lays  in  the  wires  in  a  predetermined  tronic  equipment. 


tray.  Pointers  are  arranged  alter¬ 
nately  so  that  twelve  project  from 
each  side,  thus  obtaining  maximum 
use  of  tray  space. 

After  loading,  trays  are  stacked 
as  high  as  desired  and  moved  to  a 
rotating  turntable  in  the  spray 
booth.  After  pointers  on  one  side 
are  sprayed,  the  entire  stack  is 
rotated  180  degrees  for  spraying 
the  other  side. 

After  about  every  10  sprays,  the 
trays  are  stripped  clean  of  over- 
sprayed  paint  by  soaking  in  caustic 
solution. 


Slotted  Trays  Serve  as  Pointer-Spraying  Masks 


Shallow  U-shaped  metal  trays  plant.  Each  tray  holds  24  pointer 
serve  also  as  masks  for  spraying  assemblies,  arranged  so  that  por- 
fluorescent  paint  on  dial  pointers  of  tions  to  be  sprayed  project  outward 
auto  radios  in  Sylvania’s  KufFalo  through  slots  in  the  sides  of  the 


Raek  for  Harnesses 

Completed  wiring  harnesses  for 
electronic  calculators  and  business 
machines  are  stored  and  trans¬ 
ported  on  a  rack  made  for  the  pur¬ 
pose  in  the  Poughkeepsie,  N.  Y. 
plant  of  International  Busine.ss  Ma¬ 
chines  Corp.  Pipes  and  pipe  fittings 
form  the  framework,  and  solid  iron 
rods  serve  as  cross-pieces  over 
which  the  harnesses  are  looped. 
Casters  at  the  four  corners  facili¬ 
tate  movement.  A  wood  box  set 


Method  oi  loading  and  stacking  masking  trays  for  spraying  ends  oi  pointers  without 
getting  paint  on  supporting  arms 
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How.,  .  with  G-E  S-Sfar  Tubes , , . 

DESIGH  TRANSMITTERS  TO  HAVE 
MINIMUM  OFF-THE-AIR  TIME! 


Help  your  customors  save  thousands 
of  dollars  now  being  lost  from 
downtime  I  Install  6*E  hlgh- 
rellablllty  types  that  make  your 
equipment  far  more  dependable  I 


STANDARD 

TYPES 

REPLACE  WITH  THESE  5-STAR  TYPES 

2C31 

’*‘GL*5670  —  h-f  mediuni*mu  twin  triode. 

2D21 

GL-5727  —  thyrotron 

5Y3-GT 

GL-6087  —  full-wove  rectifier. 

6AK5 

GL-5654  —  sharp-cutoff  r-f  pentode 

6AL5 

GL-5726  —  twin  diode 

6A05 

GL-6005  —  beam  power  omplifier. 

6AS6 

GL-5725  —  dual-control  sharp-cutoff  r-f  pentode. 

6AU6 

GL-6136  —  sharp-cutoff  pentode  1 

6BA6 

GL-5749  —  remote-cutoff  r-f  pentode 

6BE<!> 

GL-5750  —  pentogrid  converter 

6C4 

*GL*61  35  — medium-mu  triode 

6SK7 

G(.-6]37  —  remote-cutoff  r-f  pentode 

I2AT7 

GL-6201  — htgh-Gm  medium-mu  twin  triode.  | 

I  I2AU7 

*GL-58l4  —  medium-mu  twin  tnode 

I2AX7 

*GL'575I  — high-mu  -twin  triode 

12AY7 

*GL-6072-  -low-noise  medium-mu  twin  triode 

GL-5686  —  beam  power  amplifier  ! 

;l 

Sl.yh' ei,c'r.(oi  d  (fe-ente  ! 

$200  A  MINUTI  THROWN  AWAY!  Even  a  small  radio- 
TV  station  may  have  to  write  off  a  sum  that  large, 
when  transmission  failure  interrupts  a  commercial. 
Commonest  cause  of  off-the-air  incidents,  is  receiv¬ 
ing-tube  trouble  in  studio  or  transmitting  equipment. 

HELP  YOUR  BROADCAST-TILiCAST  CUSTOMERS  STAY 

ON  THE  AIR  by  installing  S-Star  Tubes  in  equipment 
you  build!  Design  . . .  from  the  start . .  .  high  reli¬ 
ability  into  hundreds  of  sockets  where,  if  a  receiving 
type  fails,  the  station  may  lose  part  of  its  program 
audience,  and  often  important  revenue  as  well. 

FIVE-STAR  TUBES  ARE  UNIFORMLY  OPERABLE  when 
you  install  them  in  your  transmitters!  And  because 


they  are  specially  designed  and  built  for  reliabil¬ 
ity,  5-Star  Tubes  will  continue  to  serve  your  cus¬ 
tomers  by  doing  full  rated  jobs  over  a  long  period. 

MAINTENANCE  NEEDS  ARE  LOWER  with  S-Star  Tubes. 
Here’s  another  "plus”  that  reflects  itself  favorably  in 
your  customers’  cost  sheets!  Leu  time  is  required  to 
keep  transmitting  equipment  operating — far  jewer 
tube  replacements  are  needed. 

CHECK  THE  17  S-STAR  TYPU  ABOVE  against  your 
circuit  needs!  If  you  wish  to  explore  your  require¬ 
ments  further,  a  G-E  tube  engineer  will  be  glad  to 
call  on  you.  Tube  Department,  General  Electric  Com- 
pany,  Schenectady  5,  Neu'  York. 


•  SUB-MINIATURE  G-E  5-STAR  TUBES,  at  wall  at  rogulor  S-Star  lypot,  ora 
litlad  in  new  Boeklof  ETD-S4S-A,  which  confaint  a  crott-raforonca  taMa 
of  ratings  and  choractorittict  for  application  use.  Wire  or  write  for  iti 


GENERAK  ELECTRIC 


199  Washington  St.  Boston  8,  Mass.  Plant— Clinton,  Mass. 
Engineered  Wire  and  Cable  for  the  Electronic  and  Aircraft  Industries 


Insulated  Hook-up„Wire 

+130X  HIGH  ►b 
(+266T) 


rom 


Back-typ*  Inick  lot  wiring  harn*u*i 


on  the  pipe  frame  keeps  ends  of 
lonj?  cables  from  draKKinjf  on  the 
floor  and  permits  use  of  the  truck 
for  other  purposes  as  well.  Older 
methods  simply  piled  the  cables  one 
atop  another,  and  sortinK  and 
breakage  consumed  a  great  deal  of 
time  and  expense. 


RESISTS 

HEAT  •  FUNGI  •  ABRASION 
CHEMICALS  •  EXTREME  LOW  TEM. 


(’-oltl  Pressure  Welti iiif' 
for  Aluniiiiiini  Wire 

BUTT-WEi.DiNG  of  aluminum  wire 
becomes  as  simple  as  in.serting  the 
two  wire  ends  into  a  small  device 
and  squeezing  plier-like  handles, 
with  a  new  proce.ss  known  as  Kold- 
welding.  The  weld  is  made  in  a 
matter  of  .seconds  without  heat, 
flame  or  current  and  without  acids, 
fluxes  or  chemicals.  The  operation 
involves  cleaning  the  mating  sur¬ 
faces  and  pressing  them  together 


“Sur//ene”,  extruded  monochlorotrifluoroethylene, 
has  high  insulation  resistance,  dielectric  strength  and 
outstanding  resistance  to  heat,  abrasion,  most  chemicals 
and  concentrated  acids,  including  fuming  nitric  acid. 
It  is  non-inflammable,  inert  to  fungi  and  has  low  surface 
leakage.  It  is  especially  designed  for  hermetically  sealed 
and  miniature  equipment  for  high  temperatures  en¬ 
countered  in  power  supply  and  continuous  duty  appa¬ 
ratus.  Also  available  in  multi-conductor  cables. 


“S«r//ene”  is  available  in  thirteen  colors  —  red, 

I 

orange,  yellow,  pink,  light  and  dark  green,  blue  gray, 
tan,  brown,  black,  white  and  clear. 


Write  our  Engineering  Service  TODAY  for  technical 
assistance  and  samples. 


Exompl*  of  butt  weld  between  wiree. 
lap  weld  between  wirei.  another  butt 
weld  and  lap  weld  oi  etranded  wire  to 
terminal  lug.  All  are  aluminum 
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MOLOHEY  ELECTRONIC  CORES 


Over  200  manufacturers  of  electronic  products  for  ulti* 
mate  use  by  the  U.  S.  Government  are  now  using 
Moloney  HiperCore  Cores  for  Elearonic  Transformers. 

More  than  1000  standard  sizes  are  available  in  quantity 
to  such  manufacturers  in  thicknesses  from  1  mil  to  12 
mil  and  in  widths  from  HiperCore  Electronic  Cores 
are  of  wound  core  construction  using  oriented-grain, 
cold-rolled  silicon  steel  which  results  in  greater  flux 
carrying  capacity  and  lower  losses  than  other  type  cores 
of  comparable  sizes.  These  smaller,  lighter  cores  per¬ 
form  better  and  permit  increased  produaion  by  savings 
in  assembly  time. 

Rigid  control  of  core  produaion  permits  these  cores 
to  test  well  within  industry  tolerances.  Table  at  right 
shows  typical  test  requirements.  Special  tests  for  specific 
operating  conditions  are  made  when  desired. 

Write  today  for  further  information.  ■H  at-iT 


STANDARD  TESTS 


All  1 2  mil  eort  arm  tMt^d  for  coro  lots  (trwo  woth)  ond  oxdl* 
ing  volt’ornporos  (opporonl  wotft)  ot  60  cyclot.  4  mil  corot  oro 
toftod  at  400  cyclot.  Followinp  toblo  pivot  moAimum  tost  volwot. 
Avorogo  voluot  oro  opproximotoly  20%  loti  then  moximwiii. 


All  2  mil  corot  oro  lotfod  for  potto  pormoobility  by  vting  o  2 
microtocond  pwlto  width  at  400  P«  K  S.  ond  moRimum  flux 
dontHy  of  10000  goim.  Tho  minlmom  pormoobility  will  bo  500« 

All  1  mil  corot  oro  tottod  for  pubo  pormoobility  by  wting  o  0.25 
mkrotocond  potto  width  ot  4000  f.  f«  S.  ond  moximom  fhix 
dontfty  of  3000  goott.  Tho  minimum  pormoobility  wW  bo  175. 


Manujmeturers  of  Power  Transjormert  •  Ohtrihmtmm 
’Iransjormtrs  •  Ijoad  Ratio  Control  Trans/ormert 
Step  Voltage  Regulators  .  Unit  Substations 
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12  M-M  Cycle 
e  ISWOiaaes 

4MI-4W  Cycle 

A  ICMOnacs 

Cere  tan  (7W) 

0  tS  I  Iks. 

4.4 1  Me. 

CuMei  Valt-*Bwe  ISM) 

I.TS  1  Ike.  +  StM* 

S.0 1  Ike.  +  1S.M* 

*  A  «  Brott  ArM  of  com  face  lo  Sg.  hi.  | 

mean 


1 0,000  relays  per  day 

0rd«rly«  efficient  plant  loyovt  plus  com* 
petont,  well'trainad  parsonnel  assure 
speedy*  precise  assembly  line  produce 
tion  .  .  .  single  shift  capacity  10,000 
relays  per  day! 


large  plants 
r  "  to  serve  you 

Over  50,000  square  feet  of  floor  space 
•  • .  fully  equipped  with  modem,  up*to* 
date  production  equipment  including 
complete  tooling,  coil  winding,  plastic 
molding,  heat  treating,  gloss  metolizing, 
welding,  hermetic  sealing  and  mochine 
fools  for  every  operation. 


unequalled 
engineering  facilities 

Extensive  research,  laboratory,  devel¬ 
opment,  type  test  and  model  shop  facili¬ 
ties  at  your  service  any  time.  Test  sam¬ 
ples  and  pilot  rvms  completed  quickly  at 
reasonable  cost. 


Hand  tool  for  butt-weldinq  wirea  up  to 
0.07  inch  diameter.  The  wire  ends  are 
inierted  throuqh  holei  on  either  aide 
near  the  top.  The  knoh  at  the  riqhl  ia 
then  turned  to  give  the  wirea  the  correct 
poaition  and  shear  their  ends  in  prepar¬ 
ation  ior  the  weld.  The  hondles  ore  now 
aqueexed  and  released,  completing  the 
weld.  The  joined  wire  is  lilted  out 
through  the  top  ol  the  tool 


Industry’s 
leading  supplier 

For  many  years,  the  leading  supplier  of 
electrical  and  electronic  relays  to  Amer¬ 
ica's  foremost  industrial  organizations. 


l7nt  years 
specialized 
.  experience 

Widely  diversified  technical  knowledge 
acquired  in  the  design,  development 
end  custom  manufacture  of  mere  than 
1 5,000  versions  of  relays,  switches,  con¬ 
trols  and  smell  etectro-medsonical  os- 
semblies  enobles  P  &  6  to  meet  critical 
standards  at  lowest  cost. 


specialists  in  relays 
for  military  equipment 

Complete  Pie  of  latest  Mil  specifleotions. 
All  necessary  laboratory  and  testing  in¬ 
struments  ovailable.  Certified  test  re¬ 
ports  on  request 


removed,  leaving  the  joint  at  the 
same  gage  as  the  wire  itself. 

The  process  can  also  be  used  for 
joining  flat  sheets  of  aluminum,  as 
in  the  fabrication  of  aluminum 
housings  for  airborne  electronic 
equipment.  The  bond  is  again  made 
solely  by  pressure,  but  with  a  dif¬ 
ferent  type  of  tool  that  fits  into 
practically  any  power-operated 


xSeMEMBER,  if  your  prqblom  concomi  Hio  dovalopmani  or  production  of 
oloctro-mochonicol  compononH  for  any  oloctronic  or  olo^col  apporolui,  Pottor 
a  Brumfl.ld  olforx  you  tho  qukkoxl,  moat  practical  and  moM  oconomic  aolution. 

Sond  tpociflemionx  for  lomploa,  rocommondationc  and  quotationa.  (Catalog 
ovoilablo  on  roquoal.) 


PRINCETON.  INDIANA 


Export!  1 3  E  40lh  Si,  N.  Y.,  N.  Y. 


press.  This  and  other  tools  are  soon 
to  be  available  from  Utica  Drop 
Forge  &  Tool  Corp.  under  arrange¬ 
ments  with  Koldweld  Corp.,  sole 
U.  S.  licensee  under  patents  of  Gen- 


SALES  OFFICES  IN  PRiNCiPAi  u.  $.  AND  CANADIAN  CITIES  i  eral  Electric  Co.,  Ltd.  of  England. 

‘  Another  application  of  the  pro- 

j  cess  is  fusing  a  small  disc  of  copper 
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fteseareh,  Prot/ueHoa  or  Maintsaanee.,. 


RCA  WV-97A  Senior  VoltOhmysf 


Especially  useful  as  a  television  sig¬ 
nal  tracer— made  possible  by  its 
high-impedance,  full-wave  signal 
rectifier  for  direct  reading  of  peak- 
to-peak  voltage  up  to  4200  volts. 
Measures  ac  in  the  presence  of  dc 
.  .  .  dc  in  the  presence  of  ac.  Fre¬ 
quency  response  flat  from  30  cps  to 
3  Me. 

•  Electrooic  ohmmeter  measures  resist¬ 
ance  from  0.2  to  one  billion  ohms. 

•  Directly  measures  complex  waves  from 
0.2  volt  to  2000  volts  peak-to-peak. 


•  Measures  rms  values  of  sine  waves  from 
0. 1  volt  to  1  $00  volts. 

•  Measures  dc  voltages  from  0.02  volt  to 
1  $00  volts  with  constant  input  resistance 
of  1 1  megohms— 1 -megohm  resistor  in 
dc  probe. 

•  Over-all  accuracy  on  dc,  *  3%  of  full 
scale. 

•  7  non-skip  ranges  for  resistance  and  ac 
and  dc  voltage  measurements. 

•  Negative-feedback  circuit  provides 
over-all  stability— all-steel  case  shields 
bridge  circuits  from  external  fields. 


«s675o  complete  with  matched  probes  and  cables.  I 


RCA  WV-87A  Master  VoltOhmyst 


Combines  all  the  outstanding  features  of  the  Junior  and 
Senior  VohOhmyst  plus  more  ranges,  more  functions, 
and  an  easy-to-read  7V^''  meter.  Measures  .  .  . 


•  Peak-to-peak  values  of  un- 
symmetrical  complex  waves 
from  0.2  to  2000  volts. 

•  Peak-to-peak  values  of  sym¬ 
metrical  complex  waves  from 
0.2  to  4200  volts. 

•  RMS  values  of  sine  waves 
from  0.1  volt  to  1$00  volts. 


•  DC  voltage  from  0.02  volt  to 
1  $00  volts. 

•  Resistance  from  0.2  ohm  to 
1000  megohms. 

•  Small  direct  currents  from 
10  microamperes  to  $00  milli- 
amperes. 

•  Large  direct  currents  from 
$00  ma  up  to  1  $  amperes. 


$11250  complete  with  matched  probes  and  cables. 


RCA  WV-77A  Junior  VoltOhmyst 


Unquestionably  the  greatest  value  in 
all-electronic  volt-ohmmeters.  The 
WV-77A  is  factory-calibrated 
against  the  finest  laboratory  stand¬ 
ards.  Equipped  with  five  ranges  for 
measuring  dc  voltage,  ac  voltage, 
and  resistance.  Measures  dc  from  50 
millivolts  to  1200  volts;  ac  from 
100  millivolts  to  1200  volts  rms; 
and  resistance  from  0.2  ohm  to  1 
billion  ohms. 


•  DC  input  resistance,  1 1  megohms  on 
all  dc  ranges. 

•  Response  flat  from  30  cps  to  3  Me  on 
3-,  12-,  and  60-volc  ranges. 

•  Sturdy  200-microampere  meter  move¬ 
ment  electronically  protected  against 
burn-out  on  all  functions. 

•  Degenerative  bridge  circuit  provides 
freedom  from  effects  of  line-voltage 
changes.  ^ 

•  Metal  case  shields  instrument  from  ex¬ 
ternal  fields. 


$4750  complete  with  matched  probes  and  cables. 


G»t  compl»t0  dmtaSt  from  your  RCA  Tott  Eqvipmont  Dhtrtutor, 

RADIO  CORPORATION  of  AMRRICA 

nar  aQuimmamr  mammiaom.  m.a. 

TMK 


ELECTRONICS  — Oecember,  1952 


225 


0  1 


Nylon  formulations  with  properties  tailor-made 
for  specific  applications  are  available,  and 
will  provide  the  performance  you  need.  Many 
products  such  as  valve  seats,  bearings,  gears, 
instrument  and  control  parts  are  now  being 
made  from  several  nylon  formulations,  because 
of  the  material's  outstanding  physical  properties. 

Nylon  rod  and  strip  made  to  meet  your  job 
requirements  can  give  you  important  savings  in 
fabrication.  You  start  production  immediately, 
right  from  the  blueprint.  No  waiting  for  expen¬ 
sive  molds.  Design  changes  can  be  made 
quickly,  and  the  tooling  costs  are  low. 


OLYMER  corporation! 
Reading/  Pa. 

NYLON 
&  TEFLON 


ROD 


STRIP 


TUBING 

pioneer  Producer!  ol  Nylon  Rod  ond  Strip 


This  valvB  Meat  machined  from  FM  lOOOl 
oYtoa  rod  outlaetM  3  to  5  eeatM  made  from 
metal.  Becauee  of  itM  reMiUency,  pluM  resiMt’ 
ance  to  abraMloa  and  corroMloa,  th/t  nylon 
Meat  is  practically  "leakproof".  Machining 
waM  readily  handled  on  metalworking 
equipment. 


Polder  t>o$€ribo%  Typos 
ond  Sixes  Available  •  •  • 

Just  drop  uM  a  line  for  your  free  copy  of  this 
folder  deMcribing  variouM  nylon  formulatione, 
MiueM  awatlable.  etc. 


PRODUCTION  TECHNIQUES  (continued) 


I  Eiilargam.nl  oi  croaa-aaction  oi  bull 
|wald  in  aluminum  wlia  ailar  pulling 

k'to  laniila  iailuia.  Wira  broka  wall  away 
irom  wald 


to  an  aluminum  chassis  with  a 
single  blow  of  a  punch  press.  The 
copper  can  then  be  tinned  and  sold¬ 
ered  conventionally  for  anchoring 
of  ground  wires.  Silver  contacts 
can  similarly  be  cold-welded  to  cop¬ 
per  or  aluminum  strips.  The  result¬ 
ing  bond  is  claimed  to  be  immune  to 
loosening  either  by  vibration  of  re¬ 
lay  operation  or  by  the  extreme 
heat  cycles  of  arcing. 

Other  tools,  developed  in  England 
but  not  yet  available  in  the  United 
States,  permit  wading  together  ex¬ 
tremely  thin  nbnferrous  metal 
sheets  (under  O.Ol  inch) ,  to  permit 
continuous  runs  of  machines  with¬ 
out  retreading.  The  method  has 
also  proved  inexpensive  and  satis¬ 
factory  for  sealing  electrical  and 
electronic  units  in  airtight  mois¬ 
ture-proof  thin-walled  aluminum 
containers.  The  mating  sheets  need 
not  be  of  the  same  thickness;  paper- 
thin  aluminum  foil  can  be  welded 
to  heavy  sheets  or  even  to  aluminum 
castings. 

Dissimilar  nonferrous  metals  can 
also  be  joined  by  pressure  if  the 
wires  are  lapped  and  fused  by  pres¬ 
sure  from  opposite  sides.  Similar 
conductor  metals  can  also  be  joined 
by  the  lapping  technique;  this  has 
the  advantage  that  the  flashing  is 
in  one  plane  and  can  be  trimmed  off 
more  readily.  Stranded  wire  can  be 
lap-welded  just  as  easily  as  solid 
wire.  Either  solid  or  stranded  wire 
can  be  welded  directly  to  soldering 
lugs,  as  in  the  example  shown. 


Air  Blast  Cleans  Parts 

Before  inserting  the  heater  assem¬ 
bly  in  a  cathode  sleeve  for  a  pencil 
triode,  the  operator  blows  off  all 
dust  particles  with  an  air  blast.  The 
heater  assembly  is  held  in  front  of 
a  copper  tube  coming  up  over  the 
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[EPEACE 


DEMCO  collector  rings  and  ring  assemblies  give  you 
these  advantages  . . . 

ECONOMY  , . .  laminated  construction  provides  conuct 
metal  where  required  .  .  .  base  metal  for  strength. 

HIGH  FINISH  ...  on  contact  surface  for  long  wear  and 
noise-free  operation. 

PRECISION  MADE  ...  it  is  unnecessary  to  add  further 
machine  operations. 

COMPLETE  .  .  .  rotor  or  pancake  type  multi-ring  and 
ting-and-brush  assemblies  supplied. 


PRECISION  DRAWN  ...  ID  held  as  close  as  ±.001. 
Solid  coin  silver,  brass  or  aluminum  Rev.  MIL-T-85. 

LAMINATED  SILVER  ...  on  ID  for 

•  Low  attenuation 

•  Corrosion  resistance 

•  Highest  mirror  finish 

Laminated  silver  ID  and  OD  for  round  tuned  lines. 


With  nearly  sixty  years  of  experience  in  the  produaion 
of  both  laminated  and  solid  precious  metals,  MAKE¬ 
PEACE  is  today  an  accepted  "headquarters”  for  the 
many  special  precious  metal  products  and  assemblies 
called  for  in  the  electronic  field. 


Our  staff  of  thoroughly  experienced  design  and  pro- 
duaion  engineers  and  meullurgists  ...  as  well  as  our 
research  and  testing  laboratory  . . .  are  all  at  your  service. 


D.  E.  MAKEPEACE  COMPANY 

Laminaltd  and  Solid  Prachus  Matols  for  Indutfrial  Uso  *  Fabrkatod 
Parts  and  Assamblias  *  Bar  Confocf  Matarial  •  Prachus  Matal  Soldars 
MAIN  OFFKI  AND  RIANT.  AmnORO,  MASCACNUHnS 
NEW  YORK  OmO,  M  CNMRCH  mUT 

CMCADO  OFna.  u  lAn  waimhmton  tiwn 


)'o//r  inquiries 
Jiuily  iniitiil  und  ti  itl 
receive  our  prompt  and 
interested  attention. 
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Hr  IT  MAY  BE 
^HE  KEY  TO  MANY 
NEW  DEVELOPMENTS 


II.  V.  IIAKDM AN  CO 
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A  Natural  Rubber  Potting  Compound  That 
Can  Be  Poured  Into  the  Unit  ot  Room 
Temperature. 


Holding  heater  atiemblr  in  air  blast 
prior  to  insertion  in  cathode  sleere  of 
type  5876  pencil  triode.  Air  blast  comes 
out  of  flattened  copper  tubing  that  Is 
bent  OTer  edge  of  bench.  Holes  In 
board  at  rear  are  drilled  In  several 
diameters,  so  one  board  can  be  used  for 
storing  and  traruporting  different  sixes 
of  assemblies 


•  Actually  Flows  at  Room  Temperature  With¬ 
out  Use  of  Solvents 


•  Easy  to  Pour  •  Eosy  to  Handle  •  Self- 
Curing  •  Oven-Curing  Unnecessary  •  Good 

*  Trode  Mork  Adhesion  •  Excellent  Electrical  Properties 
tor  utpotymerizoa 

Rubber 

•  Low  Moisture  Vapor  Transmission  •  Resistance  to  Cold 
Flow  (Cured)  •  No  Toxicity  •  Particularly  Useful  Where  Com¬ 
ponents  To  Be  Potted  Cannot  Withstand  Temperature  of  a 
Hot  Melt  or  the  Cure  of  a  Heat  Reactive  Compound  •  Good 
Storage  Life  *  Low  Shrinkage 


front  edge  of  the  bench.  The  tube 
is  bent  in  such  a  way  that  the  blast 
is  directed  into  a  metal  cylinder 
on  the  bench.  U.se  of  the  cylinder 
eliminates  blowing  things  around 
each  time  the  air  blast  is  turned  on 
by  a  foot-operated  valve. 

To  help  insure  cleanliness  in  tube 
manufacture,  similar  air  blast  set¬ 
ups  are  provided  at  many  other 
working  positions  in  the  RCA  tube 
plant  at  Harrison,  N.  J. 


Widely  Used  in  Armed  Services  Equipment,  and  by  Many 
Leading  Wire  and  Cable  Companies 


Quirk-Change  Engraving  Dial 

Engraving  of  chassis  and  panel 
lettering  for  electronic  equipment 
is  speeded  up  through  use  of  a  new 
master  copy  dial  that  provides  41 
quickly  changeable  characters.  The 
dial  locks  at  each  character  position 
by  means  of  a  spring-held  ratchet, 
yet  may  be  easily  spun  to  a  new 
position  by  turning  the  center 
knurled  knob. 

As  made  by  H.  P.  Preis  Engrav¬ 
ing  Machine  Co.,  Hillside,  N.  J.,  the 
dial  fits  the  copy  table  of  any  en- 


Send  for  complete  information  now.  If  you  have  a  potting  or  odhetive  problem, 
let  our  skillful  loboratory  staff  solve  it  for  you. 


•  Adhesives  of  All  Types 

*  Depolymerized  Rubbers 


•  Brush  &  Industrial  Cements 

•  Potting  Compounds 


228 


December,  7952  —  ELECTRONICS 


<  High  volumetric  and  mechanical 

efficiency  make  these  famous  pumps 
'8j|  economical  and  reliable  units  in 
f  flfi  vacuum  system. 

Capacities  of  Stokes  Microvac  Pumps 
run  from  IS  to  500  cfm . . .  pressures 
to  10  microns  absolute.  Power 
consumption  is  low  and  the  top-mounted 
motor  contributes  to  compact  design  ^ 
requiring  minimum  floor  space. 

Lubrication  of  the  four  moving  parts 

W  (including  the  exhaust  valve  of  corrosion- 

resistant  Teflon)  is  fully  automatic. 

There  are  no  stuffing-boxes  or  grease- 
fittings,  and  no  packing. 

Parts  are  precision-finished,  standard  and 
interchangeable.  Freedom  from  wear 
assures  years  of  trouble-proof  service. 

Stokes  is  the  only  manufacturer  of 
equipment  for  complete  vacuum  systems,  including 
Microvac  mechanical  pumps,  oil  diffusion  pumps, 

McLeod  Gages  and  Vacuum  Valves. 

Consult  with  Stokes  on  the  application  of  vacuum 
to  rotary  exhaust  machines,  house  vacuum  systems, 
vacuum  impregnation,  vacuum  furnaces,  vacuum 
metallixing,  and  to  other  purposes  for  which 
vacuum  deserves  exploration. 


STOKES  MAKES 


IndmtrW  TafaMtiflC 
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WELL  BUILT  WIRES  SINCE  1899 


NEW  HAVEN  14,  CONNECTICUT 
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Mailer  copy  dial  ior  iostor  engrorinq 
oi  paneli 


graving  machine.  The  only  adjust¬ 
ment  needed  is  positioning  one  let¬ 
ter  or  character  correctly  for  en¬ 
graving.  Other  characters  then 
lock  in  the  correct  position  as  the 
dial  is  rotated.  Units  are  available 
with  various  sizes  and  styles  of 
characters. 


CALL  ON 


Neoprene  Grommets 
Improve  Tool  Handles 

To  IMPROVE  the  balance  and  feel  of 
tweezers,  operators  in  the  military 
radio  department  of  RCA’s  Camden, 
N.  J.  plant  slipped  several  neoprene 
grommets  over  the  butt  end.  The 
soft  non-slip  grommets  are  posi¬ 
tioned  to  rest  on  the  back  of  the 
hand  against  the  forefinger,  as 
shown. 

To  improve  the  grip  and  feel  of 
small  plastic-handle  socket  wrenches 
and  screwdrivers,  operators  in  the 
new  Poughkeepsie,  N.  Y.  plant  of 


Special  cord  sets  of  flexible  cord,  shielded  communications 
wires  and  multiple  conductor  cables,  equipped  with  molded 
rubber  or  plastic  fittings  are  among  the  many  quality  pro¬ 
ducts  offered  by  Whitney  Blake. 

If  standard  molds  cannot  be  adapted  to  individual  applica¬ 
tions,  Whitney  Blake  is  prepared  to  design  and  make  special 
molded  junctions  and  other  fittings  to  provide  the  water  and 
impact  resistance,  small  size,  light  weight  and  protection 
from  tampering  so  important  to  many  of  today's  applications. 
Whitney  Blake  has  over  thirty  years  experience  in  the  cord  set 
field  and  more  than  fifty  years  in  producing  well  built  wires. 
The  close  control  exercised  in  the  production  of  Whitney 
Blake  cord  and  cable  and  the  extensive  testing  facilities 
make  Whitney  Blake  'Cord  Sets  completely  dependable. 

If  you  have  a  cord  set  problem  our  design  engineers  will  be 
glad  to  help  you  solve  it. 


<ti>  WHITNEY  BLAKE  CO 


Grommets  improve  feel  oi  tweeters 
used  to  inspect  pluq-ln  i-i  staqe  lor 
AN /PRC-10  portable  transceiver  made 
by  RCA 
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NEW  50  G 

Sub -Miniature 


'-•^iirnos 

^fOUHHnr^ 


Approved  by  U.SJ^f. 
SpK.  Mll-l-37j7A 


Developed  fipecifically  to  meet  the  rigid  requirements  of 
U.S.A.F.  Spec.  MIL-R-5757A,  the  new  Allied  line  of  suh- 
miniature  double  throw  relays  includes  the  MH-18  (6-Pole), 
the  MH-12  (4-poIe),  and  MH-6  (2-poIe).  •  Contacts  are 
rated  at  2  amps  resistive  or  1  amp  inductive  at  28  volts  D.C. 
•  The  high  performance  of  these  relays  has  been  achieved 
in  an  extremely  compact,  unitized  construction  and  parallels 
the  most  recent  advances  in  airborne  equipment  design. 


For  detailed  specificalions 
and  drawings  of  these  new  relays, 
write  for  Bulletin  1002 


ALLIED  CONTROL  COMPANY,  INC.  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 


Al.  140 
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(continued) 


Afy\ERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2,  MICHIGAN 


Grommati  on  plastic  hcmdls  oi  sockst 
wrench  speed  up  assembly  oi  punch 
drlTe  imit  ior  IBM  electronic  key  punch 


International  Business  Machines 
Corp.  use  four  or  more  large  neo¬ 
prene  grommets  on  the  handles.  The 
grommets  improve  the  feel  and  bal¬ 
ance  of  the.se  small  tools,  minimiz¬ 
ing  slippage  and  thereby  reducing 
rejects. 


FOR  MORE  THAN  FIFTY 
YEARS  WITH  AMERICA’S 
BEST  SERVICEMENeee 


Accelerated  EtchingProcesses 
for  Printed  Circuits 

Four  methods  for  accelerating  the 
etching  operation  in  connection 
with  the  production  of  conductive 
patterns  have  been  evaluated  and 
compared  by  Stanford  Re.search  In¬ 
stitute  for  the  Wright  Air  Develop¬ 
ment  Center.  Results,  abstracted 
below,  are  presented  in  the  SRI 
technical  report  on  the  project,  en¬ 
titled  “Development  and  Applica¬ 
tion  of  Automatic  Assembly  Tech¬ 
niques  for  Miniaturized  Electronic 
Equipment.” 

(1)  Spray  Etching.  An  appa¬ 
ratus  was  constructed  for  etching  a 
circuit  pattern  on  metal  using  a 
metal-plastic  laminate  base  ma¬ 
terial.  As  shown  in  Fig.  1,  the 
laboratory  equipment  consisted  of 
a  glass  tub  partially  filled  with 
FeCl,  42°  Be  solution  at  room  tem¬ 
perature,  and  racks  for  holding  the 
specimens  to  be  etched.  A  specially 
designed  glass  spray  gun  was  used 
to  aspirate  the  etchant  against  the 
surface  of  the  metal.  Copper-plastic 
laminate  ba.se  plates  3  in.  x  3  in., 
having  a  copper  foil  0.0027  in.  thick. 


ilmerican 
Beauty  ’ 


Since  1894.  longer  than  any  other  make, 
American  Beauty  Soldering  Irons  have 
heen  giving  .servieenien  TOP  SOLDER¬ 
ING  PERFORMANCE  .  .  .  hecause  of 
these  features  .  .  . 


•  Nickel-coated,  corrosion-resistant  tips, 
easily  and  quickly  replaced 

•  Super-flexible  cord,  Arherican  Beauty 
made,  resists  wear  due  to  flexing 

•  Heating  element  of  chrome-nickel 
ribbon  resistance  wire 

•  Insulated  with  pure  mica 

•  Built-in  adapter  for  ground  wire 


Build  Better  with  Solder 
Solder  Better  with 
AMERICAN  BEAUTY 
Soldering  Irons 
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62,  RUE  DE  ROME,  PARIS-8*  -  TEL  LAB.  00-76 


SAFCO-TREVOUX 


FIG.  1 — Spray  •tchioq  •quipmanl 


(tontimitd) 


AUDAX  -  SAFCO-TREVOUX  -  VEDOVELLI 

MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELBCTRONIQUES 


ARENA 


were  used  for  tests.  They  were  in¬ 
serted  in  the  rack  and  sprayed  un¬ 
til  the  circuit  pattern  was  formed. 
The  time  required  to  remove  all  the 
excess  metal  from  the  plates  varied 
between  10  and  15  minutes.  The 
quality  of  the  etched  circuit  was 
quite  satisfactory. 

(2)  Air  Agitation  Etching,  An¬ 
other  method  of  etchintr  the  above 
type  of  base  plate  was  to  place  the 
plates  in  a  rack  and  submerge  them 
in  the  etchant  at  room  temperature. 
The  fluid  was  agitated  by  bubbling 
air  through  the  fluid  from  the  bot¬ 
tom  of  the  tank,  as  shown  in  Fig.  2. 
The  oxygen  in  the  air  also  served 
to  oxidize  the  ferric  chloride,  thus 
making  available  for  etching  all  the 
chlorine  present  in  the  chloride. 
The  time  required  for  removing  all 
the  excess  metal  from  the  base 
plate  varied  between  40  and  50 
minutes.  The  quality  of  the  fin¬ 
ished  circuit  was  satisfactory. 

(S)  Mechanical  Agitation  Etch¬ 
ing.  A  third  method  of  etching  in¬ 
volves  submerging  the  plates  in  a 
rack  in  the  solution  and  agitating 
with  a  motor  stirrer.  This  method 
produced  satisfactory  plates  but  the 
time  required  varied  between  60 
and  70  minutes. 

(i)  Rocker  Agitation  Etching.  A 
fourth  method  was  to  rock  the  en¬ 
tire  etchant  bath,  with  the  base 
plates  fastened  in  a  rack  as  in  Fig. 
3.  This  method  also  produced  satis¬ 
factory  plates,  but  required  the 
longest  time,  between  75  and  80 
minutes.  A  fresh  batch  of  etchant 
was  used  for  each  experiment  so  as 

I  to  insure  reproducible  results. 

I  The  objective  of  this  laboratory 
work  was  to  simulate  production 
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ALL  TYPES  OF  VARIABLE  CONDENSERS 
FOR  RADIO  BROADCASTING  AND  ALL 
JW  ELECTRONICS  APPLICATIONS  BY  THE 
GREATEST  PRODUCTION  IN  EUROPE 


CAPACITORS  OF  ALL  TYPES  BY 
THE  MOST  IMPORTANT  SPECIALIZED  4^^ 
PLANTS  ON  THE  CONTINENT 


VEDOVELLI 


TRANSFORMERS  AND  COILS  fOR 
RADIO  -  T.V.  AND  ALL  ELECTRONICS 
AND  INDUS>RIAL  APPLICATIONS 


DEAL  WITH  THEIR 


§ 


I 


ALL  TYPES  OF  LOUDSPEAKERS  BY 
THE  MOST  IMPORTANT  PRODUCTION 
ON  THE  CONTINENT 


6  chonnel 


lUipIcx  for 
>btto  stotioni 


6-12  chonnol^ 
pnHmetre  -  wove 
lultiplex  for 
fixed  stotions  J 


9tfASSS 


SOCIETE  FRANCAISE 
RADIOELECTRIQUE 

79.BOUL9MAUSSMANN-PARIS8^  T^I.:ANJ0U  8460 
USINES  ALBVALLOIS-PERRET,CHOLET,ALGER,AGENCEaDAKAR 


70,  RUE  DE  STRASBOURG 
VINCENNES  (SEINE)  FRANCE 


MUITI-CHAHNEL 

RADIO-LINK 

EQUIPMENT 

from  6  to  60  simultaneous 
^  rodio'telephone 
communicotions 


ALL  STANDARD  TYPES 
FOR  RADIO.  TV 
AND  BROADCASTING 


PUBL  MAPV 

MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  OES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


MEMIER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 
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FIG.  2 — Etching  equipment  using  air 
agitation 


will  prove  to  be  an  economical  pro- 
;  duction  method. 

i  Since  a  considerable  amount  of 
i  copper  is  removed  during  the  etch- 
;  ing  operation,  the  problem  of  main- 
!  taining  etching  strength  of  the 
ferric  chloride  solution  becomes  im- 
I  portant  in  mechanized  production. 

'  The  first  attempt  toward  a  solution 
was  to  plate  out  the  copper  on 
I  graphite  electrodes  as  fast  as  the 
I  copper  went  into  solution.  It  was 
i  discovered  that  the  copper  plated 
I  out  was  in  a  nonadherent  spongy 
!  condition.  When  the  carbon  elec- 
i  trode  was  lifted  out  of  the  bath  the 
!  copper  fell  back  into  the  bath  and 
j  dissolved.  Further  work  is  neces¬ 
sary  to  develop  a  continuous  copper 
recovery  process. 

Production  Problems 

Unusual  problems  encountered  in 
the  development  of  etching  proc¬ 
esses  are  presented  below,  along 
with  solutions  that  proved  success¬ 
ful  for  various  firms.  These  can  be 


Lp  Materiel  Telephoniqiie 

Societe  au  Copital  de  I  miliord  de  Froncs 

46,  Quai  de  Boulogne 
BOULOGNE-BllLANCOURT  -  FRANCE 


Of 


OHJt 


MICROWAVE 


RADO 


FIRST  MICROWAVE  RADIO  LINK 
ACROSS  THE  CHANNEL 


(continued) 

etching  equipment.  The  spray  pro- 
,  vided  the  fastest  means  of  remov- 
.  ing  metal  to  produce  a  printed  cir- 
I  cuit  on  a  base  plate.  A  decrease  in 
etching  time  also  decreased  the 
amount  of  undercutting  of  the 
lines,  insuring  maximum  bond  of 
the  circuitry  to  the  base  plate. 

Present  production-line  spraying 
equipment  and  plant  layout  (with 
modifications  because  of  the 
etchant)  can  be  readily  adapted  to 
spray  etching.  It  is  felt  that  the 
spray  etching  process  is  unique  and 
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.  *totict  pmouci  . 


MINIATURE  IN  SIZE -GIGANTIC  IN  PERFORMANCE 

FUSITE  GLASS-TO-METAL  HERMETIC  TERMINALS 


These  Miniatures . Now  Avaiiabie  in  these  Eiectrode  Treatments 


104  THFP 

104  SERIES 


GENERAL  SPECIFICATIONS 
MAnHIAlS-c  I.  Statl  «K  INSULATION  nST-io.eoo 

wmi  sImI  •iKtrt^s.  ■■••rfasa^  Mfclmis  aHar  salt  aratar  iai- 
arith  flast.  aiarsiaa. 

PRESSURE  TEST-n  paaa4s  SUDDEN  THERMAL  SHOCK 
laafa.  TEST— Jiy  ha  H  kaiKai  anrttr. 


Diameter  v 


107  FP  107  HT  (SiMrt) 

riL 


IlKtraM 
#117  IlHT 


Mounting 

Hole 


a  a 

107  FPSW 


B  ■ 

107  ILHT 


...  FUS  TE 
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MASSIVE 


KiRK-BLum 


Any  size  .  .  .  any  shape  .  .  .  any  number 
.  . .  for  whatever  requirement .  .  .  KIRK 
&  BLLM  fabricating  experience  and 
facilities  are  at  your  service.  Built  to 
exacting  specifications  ...  we  custom 
fabricate  sheet  steel,  light  plate,  stain¬ 
less,  aluminum,  monel  and  other  alloys 
to  M'  in  thickness. 

Write  for  your  copy  of  the  latest  KIRK 
&  BLUM  Electrical  Enclosures  Booklet 
. . .  for  prompt  quotation  on  any  job  send 
prints  to  The  KIRK  &  BLUM  MFC.  CO., 
3211  Forrer  Street,  Cincinnati  9,  Ohio 


Write  for  two 
NEW  Booklets . . . 
“Electrical  Enclosures" 
"Sheet  and  Plate 
Fabrication” 


KiRK~BLum 


PRODUCTION  TECHNIQUES  (continued) 

tried  one  after  another  when  one 
of  these  problem.s  is  encountered, 
though  usually  only  one  of  the  solu¬ 
tions  is  needed  to  solve  the  problem. 

Undercutting  of  Metal  Foil.  (1) 
Increase  width  of  lines  so  that  close 
tolerances  are  not  required;  (2) 
control  etching  time  more  closely; 
(3)  control  concentration  of  etchant 
more  carefully;  (4)  reduce  thick¬ 
ness  of  metal  foil  to  minimum,  mak¬ 
ing  it  pos.sible  to  reduce  etching 
time;  (5)  inspect  plates  frequently 
during  etching. 

Poor  Line  Definition.  (1)  This  is 
no  problem  in  the  photo  etching 
prwess  if  good  drawings  and  nega¬ 
tives  are  made  and  the  etching 
properly  performed;  (2)  use  print¬ 
ing  press  process;  (3)  use  auto¬ 
matic  printing  machine  to  give  cor¬ 
rect  exposure. 

Breakdown  of  Rexixt.  (1)  Pre¬ 
vented  by  proper  heat  treatment; 


METAL  FABRICATION 


FIG.  3 — Etching  equipment  using  rocker 
agitation 


(2)  etchant  was  diluted  and  kept 
in  circulation  and  tank  was  not 
heated;  (3)  photographic  coatings 
properly  applied  prevented  this. 

Poor  Adherance.  (1)  Make  sur¬ 
face  of  base  material  dull  and 
smooth;  (2)  to  prevent  breakdown 
of  bond  between  copper  foil  and 
base  plate  during  soldering,  use 
small  pencil-type  soldering  iron  and 
60-40  (low-melting-point)  solder; 

(3)  if  toluene  used  to  remove  resist 
after  etching  tends  to  loosen  bond 
between  foil  and  base  plate,  use  car¬ 
bon  tetrachloride  instead. 

Open  Spots  in  Coil  Windings.  (1) 
Remedied  by  closer  control  of 
process  and  operators. 

Flashovers  and  Poor  Connections 
in  Dip  Soldering.  (1)  Flux  recom¬ 
mended  by  Squire  Labs  eliminated 
flashovers;  (2)  good  connections 


Photographic  comparison  of  tho  now  G*E  Drown-ovol  copocitort  (in  color)  and  tho  convontionol  units  thoy  repioco,  showing  savings  in  sizo. 


New  General  Electric  Capacitor 
is  Smaller,  10  to  20%  Lower  in  Price 

If  you’re  using  fixed  pajMT-dieleetric  capacitors  with  case  styles  (>P53 
ami  (d'70  in  ratings  from  I  to  10  muf,  600  to  1500  volts  d-c  or  330  to  660 
volts  a-c — these  Drawn-oval  units  offer  you  improved  reliability  in  addi¬ 
tion  to  an  opportunity  for  reducing  the  size,  weight  and  cost  of  the  elec-> 
trical  equipment  you  manufacture. 

In  the  new  Drawn-oval  capacitors,  we  get  minimum  seam  length  by' 
using  drawn-steel  cases,  attaching  the  capacitor  covers  with  a  double-i 
rolled  seam  of  proven  reliability.  This  construction  results  in  a  lighter, 
yet  stronger  capacitor.  Actual  savings  in  size  and  weight  vary  with  casaf 
style  and  rating  but  they  can  amount  to  as  much  as  30%. 

This  new  construction  has  enabled  us  to  increase  output  while: 
eliminating  some  critical  materials.  The  resulting  savings  are  passed  oit' 
to  you  in  the  form  of  shorter  shipments  and  lower  prices.  Prices  average, 
10  to  20%  lower  than  standard  capacitors,  again  depending  upon  ca.se 
St  vie  and,  of  course,  quantity  ordered. 

Por  more  information  on  the  new  G-E  Drawn-oval  capacitors,  their 
ratings,  dimensions  and  prices,  see  your  local  G-E  apparatus  sales  repre¬ 
sentative  or  write  for  Bulletin  GE.\-.5777.  Address  Section  407-311, 
General  Electric  Company,  Schenectady  5,  N.  Y. 


These  fixed  paper-dielectric 
hermetically-sealed  capacitors 
offer: 

^  Reduced  costs— 10  to  20% 
^  Savings  in  size  and  weight 
^  Double-roiled  seams 
^  Drawn-steel  cases 
^  Savings  in  critical  materials 


GENERAL 
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(continued) 


are  assured  by  closer  control  of 
process  and  careful  cleaning  of 
parts. 


Plastic  Tarpaulins 

New  plastic  tarpaulins  having  only 
one-tenth  the  weight  of  conven¬ 
tional  fabric  tarps  and  costing  only 
one-third  as  much  are  now  available 
for  protecting  production  areas 
during  painting  and  other  main¬ 
tenance  work.  A  high  degree  of 
transparency  permits  quick  locating 
of  covered  material  without  having 
to  lift  all  tarps.  The  polyethylene 


any 

point 


you’ll  get  better  results 


First,  the  drawing  and  second,  the  reproduaion 
will  be  cleaner,  clearer,  sharper  when  you 
use  Arkwright  Tracing  Cloths. 

In  the  drawing  you’ll  work  more  smoothly, 
easily — without  pinholes,  uneven  yarns  or 
other  imperfections  to  slow  you.  You’ll  get 
clean,  “feather-free”  lines  even  over 
an  erasure.  i 

In  the  reproduction  you’ll  always  have  clear,  I 
“contrasty”  results  because  Arkwright  Cloth  I 

is  permanently  transparent — won’t  discolor  I 

or  turn  brittle  and  opaque  with  age  like  ■ 
inferior  products.  ■ 

Are  ycu  interested  in  results  like  these?  ■ 

Specify  Arkwright  Tracing  Cloths.  Write 
for  samples  to  Arkwright  Finishing  Co., 
Industrial  Trust  Bldg.,  Providence,  R.  I. 


Um  oi  new  plastic  tarp  to  covet  pro¬ 
duction  equipment  while  removlnq  paint 
irom  overhead  steel  beam  preparatory 
to  painting 


plastic  used  will  not  absorb  paints 
or  liquids,  is  easily  washed  and 
dried,  and  is  tear-resistant. 

In  electronic  plants,  the  new  tarp 
material  is  ideal  for  covering  as¬ 
sembly-line  benches  at  night  to  keep 
out  dust  during  sweeping  and  clean¬ 
ing  operations.  The  material  is 
made  by  the  Plastics  Division,  Can¬ 
ton  Containers,  Inc.,  Canton,  Ohio. 


Small-Parts  Rack 

Wood  racks  constructed  as  a  single 
curved  unit  which  surrounds  the 
working  area  on  a  bench  are  used 
in  RCA’s  Camden  plant  to  keep  ten 
different  types  of  small  parts  within 
easy  reach  of  the  operator. 

The  sloping  bottoms  of  the  com- 


AMERICA’S  STANDARD 
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Trpm  oi  rack  used  to  keep  small  parts 
saloly  soparated  but  within  oasy  roach 
oi  operator.  Wood,  shoot  motal  and 
Pressdwood  are  combined  hero  to  sim- 
pliiy  construction  in  company  shop 


partments  are  raised  about  three 
inches  above  the  surface  of  the 
bench  and  slanted  toward  the  oper¬ 
ator,  so  that  each  part  is  in  the  opti¬ 
mum  position  in  space  for  being 
picked  up  by  the  fingers  of  the 
operator  as  she  assembles  the  com¬ 
ponents  of  a  plug-in  i-f  stage  for 
military  radio  equipment. 


Terminal-Pin  Twister 

Assembly  of  solder  terminals  on 
the  phenolic  biise  plate  for  an  i-f 
transformer  is  speeded  up  and 


OnhoSil  laminations  in  standard  as 
well  as  in  special  shapes.  Our  Ul  and 
EE  series  are  designed  especially  for 
the  OrthoSil,  and  are  excellent  for 
400  cycle  applications.  These  silicon 
steel  laminations  will  frequently  re¬ 
place  scarce  nicket  materials. 


W  OrthoSil  is  Thomas  & 

Skinner's  new  4  mil  or- 
L*^i  |F  thographic  iron-silicon 
I  laminations  for  high  fre¬ 
quency  inductors.  The 
laminations  have  exceptionally  high 
permeabilities  from  very  low  to 
very  high  inductions  with  corre¬ 
spondingly  low  core  losses.  OrthoSil 
is  oriented  to  provide  directional 
magnetic  characteristics. 


Transformers,  such  as  power  and 
3  phase,  chokes,  saturable  reactors 
and  filters  are  but  a  few  of  the  many 
electrical  components  for  which 
OrthoSil  is  designed. 


Developed  primarily  for  frequen¬ 
cies  of  400  to  2000  cycles,  these  thin 
laminations  are  also  adaptable  to 
the  audio  ranges. 


Write  today  for  bulletin  giving 
electrical  characteristics  and  other 
pertinent  data  on  OrthoSil  oriented 
laminations. 


Thomas  and  Skinner  is  producing 


Specialists  in  Mapnetic  Materials- Permanent  Mapnets  and  Laminated  Cores 


New  oir-operatad  ilxtui*  um4  in  Ctotlay 
DiTiiion'i  Cincinnati  plant  to  twist 
tarminals  oi  1-i  tranaionnar  basa  oitar 
ossambly 
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MllM-111304  U.S.$ipl  Corps 


Rujigeilizeil  Meters 


Weston  Ruggedized  Instruments  (Model  1521  Class  52—300  microam* 
peres  through  8  milliamperes  d>c  inclusive )  have  received  full  qualification 
approval  from  the  U.  S.  Signal  Corps  under  specification  MIL-M- 10304. 
For  full  information  contact  your  local  Weston  representative  or  write: 
Weston  Electrical  Instrument  Corporation,  617  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey. 


RUGGEDIZED  INSTRUMENTS 
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Mathod  oi  lulnq  foot-oparalad  ab  raWa 
to  actuate  terminal  twister 


fatigue  is  reduced  by  a  Crosley- 
developed  air-operated  fixture  that 
twists  all  terminals  at  once  when 
a  foot-operated  air  valve  is  actu¬ 
ated.  The  setup  leaves  both  hands 
of  the  operator  free  to  perform  the 
manual  work  of  loading  and  un¬ 
loading  the  terminals  and  plate  on 
the  fixture. 

The  former  method  of  twisting 


iMU  effidRacy  awl  LOWER  COST  70% 

for  Tftf  Qadaaali  Time  Recerdn  CmpoKy 


h*  compact,  poworfwl  numbor  fivo  Lodox  Ro¬ 
tary  Solenoid  is  used  to  roplaco  tho  bulky  old 
typo  solenoid  in  the  Cincinnati  series  800,  Auto¬ 
matic  Time  Recorder.  By  comparison  Ledex  Ro¬ 
tary  Solenoids  have  1/7  the  weight .  .  .  produce 
twice  the  power  output  with  the  same  electrical 
input  .  .  .  proved  to  be  more  dependable  and 
easier  to  install . . .  and  reduced  the  cost  of  this 
component  70%.  The  actual  size  illustration 
of  the  solenoids  show  tho  advantage  of  Ledex 
compactness  . .  .  1/6  the  volume. 

Let  Ledex  Engineers  assist  you  in  choosing 
1  rotary  solenoids  that  will  save  production 
\  costs  and  help  increase  the  efficiency  of  your 
A  products.  Six  basic  models  range  in  diame- 
l\  tors  from  I'A"  to  3%",  with  torque  values 
from  ’/a  to  50  pound-inches.  Various  power 
A  linkages  and  types  of  mountings  are  avail- 
\\  able.  Write  today  for  descriptive  literature. 


Meranally-oparotad  terminal  twitter. 
Porta  bint  uted  here  are  made  irom 
Vi.inch  plywood 


123  WIBSTIR  STRUT,  DAYTON  2,  OHIO 
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IRVINGTON 

INSULATING  VARNISH  DIGEST 


Comparative  Tests 
Show  Superiority 
Of  Internal  Curing 


^^Deep-Cure’’  Insulating  Varnishes 

Give  Outstanding  Performance 

Finished  Windings  Combine  High  Dielectric,  Mechanical 
Strength  with  Exceptional  Resistance  to  Chemicals 


That  heat-indiiretl  chemical  polym¬ 
erization  reitulu  in  more  thorough 
drying  of  insulating  varnishes  and 
does  away  with  soft,  tacky  interiors 
is  indicated  by  studies  performed 
on  test  lids  with  various  types  of 
varnishes.  These  studies  show  that 
varnishes  which  drj’  chiefly  by  oxi¬ 
dation  may  remain  soft  and  tacky  in 
the  interior,  even  after  prolonged 
baking,  while  the  internal  curing 
type  of  varnish,  which  dries  by 
polymerization,  sets  throughout 
after  only  a  few  hours  of  baking. 


Insulating  varnishes  that  cure  throughout  by  heat-induced  chemical  polym¬ 
erization  offer  unusual  service  advantages,  because  this  method  of  curing 
does  away  with  wet,  sticky  interiors  even  in  very  deep  windings.  The 
exceptional  degree  of  penetration  of  these  varnishes  and  their  complete 
solidification  on  curing  combine  to  assure  a  thoroughly  insulated,  firmly 
bonded  winding.  These  features  prevent  shorts  caused  by  chafing  of 
insulation  resulting  from  the  movement  of  adjacent  turns. 

In  addition,  these  varnishes  offer 
^  I  itTvl  high  dielectric  strength,  ranging 


Thorough  imprognoHon  ond  comploto  curing 
rotult  from  uto  of  intomol  curing  typo  vomith 
on  fhoto  cmd  mony  othor  typos  off  windings 


Finishing  Enamels  Protect 
Windings  Against  Oil,  Dnst 

Insulated  windings  can  be  protected 
from  the  harmful  effects  of  oil, 
moisture,  chemicals,  water  and 
grease  by  means  of  a  quick-drying 
coat  of  a  finishing  enamel.  Formu¬ 
lated  specifically  for  use  as  a  finish¬ 
ing  coat,  Irvington  Enamels  are 
easily  applied  by  brush  and  dry 
rapidly  to  a  tough  adherent  film. 
Two  major  types  are:  No.  32  red, 
designed  to  give  the  fastest  drying 
time  consistent  with  good  protec¬ 
tion  under  most  service  conditions; 
and  No.  30  red,  for  especially  severe 
service  conditions.. 


Vomith  on  Ihit  tost  lid  '  ono  off  o  typo  drying 
by  oxidation-— bokod  two  wookt  at  220'*  F.« 
romainod  soft  and  tocky  in  tho  intorior 


Intornol  curing  vomith  on  thit  tott  lid  tot  com- 
plotoly  offtor  only  8  hourt  boking  of  212^  F. 

Air  Dic  ing  Varnishes 
Have  Many  Applications 


to  the 

ELECTRICAL 

ENGINEER 


or 

PHYSICIST 

with  experience  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Develop¬ 
ment  Laboratories,  one  of  the 
nation’s  leading  electronics 
organizations,  are  now  creating 
a  number  of  new  openings  in 
an  important  phase  of  their 
operations. 


Here  is  wfiat  one  of  these  positions  offers  you: 


THE  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Califor¬ 
nia.  are  presently  engaged 
in  the  development  and 
production  of  advanced 
radar  systems,  electronic 
computers  and  guided 
missiles. 

THE  NEW  OPENINGS 

t  The  positions  are  for  men 
ttvho  will  serve  as  technical 
I  advisors  to  government 
.  agencies  and  companies 
.purchasing  Hughes  equip- 
|ment— alsoas  technical  con- 
Isultants  with  engineers  of 
lother  companies  working 
on  associated  equipment. 
•Your  specific  job  would  be 
essentially  to  help  insure 
successful  operation  of 
Hughes  equipment  in  the 
field. 


THE  TRAINING 

On  joining  our  organiza¬ 
tion.  you  will  work  in  the 
Laboratories  for  several 
months  to  become  thor¬ 
oughly  familiar  with  the 
equipment  which  you  will 
later  help  users  to  under¬ 
stand  and  properly  employ. 
If  you  have  already  had 
radar  or  electronics  experi¬ 
ence.  you  will  find  this 
knowledge  helpful  in  your 
new  work. 

WHERE  YOU  WORK 

After  your  period  of  train¬ 
ing -at  full  pay  — you  may 
( I )  remain  with  the  Labor¬ 
atories  in  Southern  Califor¬ 
nia  in  an  instructive  or 
administrative  capacity.  (2) 
become  the  Hughes  repre¬ 
sentative  at  a  company 
where  our  equipment  is  be¬ 
ing  installed,  or  (3)  be  the 


Hughes  representative  at  a 
military  base  in  this  coun¬ 
try  or  overseas  (single  men 
only).  Compensation  is 
made  for  traveling  and 
moving  household  effects, 
and  married  men  keep  their 
families  with  them  at  all 
times. 

YOUR  FUTURE 

In  one  of  these  positions 
you  will  gain  all-around  ex¬ 
perience  that  will  increase 
your  value  to  our  organiza¬ 
tion  as  it  further  expands  in 
the  field  of  electronics.  The 
next  few  years  are  certain  to 
see  large-scale  commercial 
employment  of  electronic 
systems.  Your  training  in 
and  familiarity  with  the 
most  advanced  electronic 
techniques  now  will  qualify 
you  for  even  more  impor¬ 
tant  future  positions. 


Hoir  to  apply: 


HUGHES 

RESEARCH  AND 

DEVELOFMENT  LABORATORIES 

Engineering  Personnel  Dejmriment 
Culver  City, 

Los  Angeles  County,  California 


If  you  are  under  thirty-five 
years  of  age,  and  if  you  have 
an  E.E.  or  Physics  degree, 
write  to  the  Laboratories,  giving 
resume  of  your  experience. 

Assurance  is  required  that 
relocation  of  the  applicant 
will  not  cause  disruption  of 
an  urgent  military  project. 
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terminals,  also  illustrated,  involves 
pulling  a  lever  at  one  side  of  the 
fixture  while  holding  the  phenolic 
plate  in  position  with  the  other 
hand.  Twisting  of  six  terminals  at 
once  requires  considerable  pull,  and 
'  varying  speeds  of  pull  as  the  oper¬ 
ator  tires  can  result  in  occasional 
rejects.  Use  of  an  air  cylinder  to 
actuate  this  lever  gives  constant 
rate  of  twist  and  hence  a  more 
uniform  product.  The  control  valve 
is  a  Logan  valve,  made  by  Logans- 
port  Machine  Co.,  Logansport,  Ind. 


Testing  Miniature  Motors 

By  Curtiss  R.  Schafer 

The  Liquidometer  Corp. 

Long  iBland  City,  S.  Y» 

The  test  unit  shown  measures  the 
impedance,  the  minimum  voltage 
required  for  rotation  and  the  phas¬ 
ing  of  the  miniature  2-phase  400- 
cycle  induction  motors  used  in  the 
indicators  for  capacitance-type  air¬ 
craft  fuel  gages.  These  motors, 
through  a  speed-reduction  gear 
train,  drive  a  rebalancing  poten¬ 
tiometer  and  pointer  which  indi¬ 
cates  weight  or  gallonage  on  an 
appropriate  dial  scale.  While  not 
strictly  electronic  devices,  these 
miniature  motors  are  widely  used 
in  electronic  aircraft  instrumenta¬ 
tion. 

A  simple  four-terminal  fixture 
is  used  for  holding  the  motor  and 
its  leads.  The  operator  merely  con¬ 
nects  the  motor  leads,  rotates  the 
knob  in  the  center  of  the  panel 
until  both  voltmeters  read  alike  and 
notes  the  dial  reading,  presses  the 


Miniatur*  400-cp(  motor  ii  placod  in  fix¬ 
ture  at  ielt  lor  quick  check  of  perform¬ 
ance 
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High  Dialectric  Strength 
low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 
Good  Machinability 
Punchabilify 


nialcrial  shortages  .  .  .  and  bringing  about  savings  and 
pnMliirt  iinprovement,  too. 

Take  advantage  of  Lamicoid’s  “custom-built”  jkt- 
sonality.  Investigate  the  advantages  it  offers  your  prod* 
net.  Lamicoid  can  be  supplied  in  standard  sheets,  khIs 
and  tubes  or  fabricated  into  parts  to  your  s|)eci beat  ions. 
Our  58  years  of  experience  in  developing  and  pKnlucing 
electrical  insulating  materials  is  at  your  service.  Send 
your  blueprints  and  s|)eci beat  ions  today  for  a  prompt 
(piotation. 


Lamicoid  (a  thermosetting  plastic  laminate)  is  remark¬ 
ably  versatile  and  adaptable.  .Almost  any  characteristic, 
in  any  combination,  can  be  built  into  Lamicoid  by  the 
use  of  fillers  such  as  glass,  nylon,  fabric,  pa|)cr,  etc.,  with 
a  variety  of  synthetic  resins. 

I  bis  versatility  and  adaptability  has  fjcen  proved  in 
such  prtKiiicts  as  tube  socket  supjKtrts,  coil  forms,  dials, 
name-plates,  antenna  parts,  motor  and  transformer 
parts,  and  switch  gear  and  relay  parts.  In  thousands  of 
cases,  Lamicoid  is  providing  the  practical  solution  to 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOIO  (lamimtad  Plottic)  •  MICANITE>  (lailt-up  Mka)  •  EMPIRE*  (Vamidwd  Fabrici  and  PaMr)  •  FAIRtCAnO  MKA 
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P«£SS  TO  TEST 
ROTATION 


FORWARD  REVERSE 


Motor  test  circuit  as  used  for  Kollsman 
typo  CA  motors  and  others 


button  under  the  right-hand  volt¬ 
meter  and  notes  the  direction  of 
rotation  of  the  shaft,  then  throws 
the  dpdt  switch  from  forward  to 
reverse  and  observes  whether  or 
not  the  shaft  rotates  in  the  oppo¬ 
site  direction.  The  two  voltmeters 
are  matched  so  that  they  both  read 
alike,  and  are  of  the  2,000-ohms- 
per-volt  rectifier  type.  The  motor 
impedance  is  measured  by  the 
equivalent  series  resistance  method. 


SANBORN  records  are  inkless 
and  permanent.  They  are  produced  by  a  heated  stylus  ribbon 
which  melts  the  heat -responsive,  plastic- 
coated  surface  of  the  recording  paper  (Sanborn  Permapaper). 
The  result  is  a  clear,  sharp  tracing 
showing  fine  details  of  the  „ 

phenomena  being  recorded. 

This  is  just  one  of  many  '  ' 

SANBORN  advantages.  • 


Walk-In  Test  Room 

Evaluation  of  electronic  equip¬ 
ment  under  controlled  atmospheric 
conditions  is  expedited  by  installa¬ 
tion  of  a  combination  temperature- 
humidity-altitude  test  room  in  the 
Electronics  Division  plant  of  West- 
inghouse  in  Baltimore.  With  this, 
altitudes  up  to  80,000  feet  are 
quickly  simulated  for  high-altitude 
test.s  of  rocket  and  guided  missile 
control  equipment.  Simultaneously, 
temperature  and  humidity  can  be 
varied  over  the  entire  expected 
operating  range. 

The  installation,  constructed  by 
Bowser  Technical  Refrigeration 
Division,  Terryville,  Conn.,  uses  re¬ 
flective  metal  insulation  consisting 
of  eleven  layers  of  34  gage  alumi- 


Learn  MORE  about 
SANBORN  in  a  new, 
interesting,  and  pertly 
illustrated  16  page 
booklet,  "7  Advantages 
of  Sanborn  Recorders 
for  Industrial  Users." 
Send  for  your 
copy  today. 


Pleat*  t*nd  m*  a  copy  el 

'7  Advantagtt  of  Sanborn  R*cerd*rt  lor  Indutlriol  Ut*rt. 


ADDRESS 


Walk-in  toil  room  capabi*  oi  taking 
oloctronic  equipment  through  all  atmos¬ 
pheric  changes  encountered  in  the  flight 
of  a  rocket  or  guided  missile 


SANBORN  CO 
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Our  Blue  Ribbon  Resistor -designed  in  1939-was  the 
first  flat  or  strip  resistor  in  the  field.  And  now,  though 
there  are  others  of  simitar  type,  the  Hardwick,  Hindle 
Blue  Ribbon  still  holds  first  place— and  is  still  winning 
"blue  ribbons,”  and  such  comments  as  quoted  above. 

Although  iu  basic  design  b  the  same,  recent  im¬ 
provements  assure  you  “the  finest  flat  resbtor  made.” 

Our  crazeless  gray  enamel  completely  eliminates 
the  disastrous  crazing  which  results  in  failure  of  the 
resistive  element  due  to  moisture  penetration  from 
humidity,  salt  and  other  severe  atmospheric  conditions 
—thus  giving  greater  dielectric  strength. 

The  aluminum  thru-bar,  in  contact  with  the  internal 
surface  of  the  ceramic  core,  distributes  the  heat  more 
uniformly  along  its  entire  length— than  conventional 
tubular  resistors. 

The  studs-corrosion  and  rust  resistant-are  peened 
to  serve  as  mounting  supports  and  also  to  permit  the 
stacking  of  two  or  more  units  when  space  need  be 
saved.  And  our  unique  method  of  fastening  the  tube  to 
the  thru-bar  prevents  loosening  under  vibration. 

As  compared  to  the  conventional  tubular  resistor 
Blue  Ribbons  give  you: 


1 .  Higher  wattage  rating  per  unit  space  require¬ 
ment. 

2.  Reduction  in  space  behind  the  panel  or  mount¬ 
ing  surface. 

3.  Sturdy  but  simple  mounting,  either  sin^e  or 
stacked. 

4.  Lighter  weight. 

5.  Lower  induction. 

Our  Blue  Ribbons  are  designed  for  and  manufactured 
in  accordance  with  JAN-R-26A  specifications. 

Send  for  our  catalogue,  showing  these  and  other 
Hardwick,  Hindle  resistors  of  distinction. 


HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 


THE  NATIONAL  LOCK  WASHER  COMPANY 


NEWAKK  5,  N.  J. 


for  mor*  Ihon  o  ejuorter  of  o  century 
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ANTENI 


TV  Traiwini«ston  Line 


Intulotar 

B«ad 

MotarIttI 


M2 

563 


TRANSMISSION  LINES  FOR  AM-FM-TV  / 
antenna  equipment  •  ANTENNA  TUNI 


Andrew’s  vast  experience 

prwluces  the  most  advanced 


TV  Transmission  Line 


PRODUCTION  TECHNIQUES  (continiMd) 

num  alloy  sheets  separated  by  f 
inch  thick  cypress  wood  spacers. 
The  interior  finish  of  the  room  is 
.stainless  steel.  Layers  of  insula¬ 
tion  are  individually  vented,  there¬ 
by  allowing  for  full  evacuation  of 
the  walls  during  altitude  simulation 
and  permitting  drainage  of  any  con¬ 
densed  moisture  which  might  col¬ 
lect  in  the  walls. 

Humidity  is  controlled  by  pass¬ 
ing  the  air  over  a  temperature-con¬ 
trolled  water  bath  in  which  are  im¬ 
mersion  heaters  and  cooling  coils. 

A  window  in  the  door  and  two 
windows  in  the  walls  permit  watch¬ 
ing  tests  from  the  outside.  The  en¬ 
tire  system  is  operable  from  a  re¬ 
mote  control  panel. 


Crimpiiif;  Saddles  on 
Plastic  Tube  Sockets 


A  TWELVE-POSITION  air-powered 
rotary  work  feeder  permits  a  pro¬ 
duction  rate  of  up  to  2,000  per  hour 
in  the  operation  of  crimping  the 
metal  saddle  to  a  plastic  tube 
socket.  The  metal  and  plastic  parts 
are  put  together  by  hand  and  placed 
in  the  empty  nests  of  the  feeder, 
j  Upon  arriving  at  the  work  station, 
I  an  auxiliary  valve  on  the  indexing 
'  table  admits  air  to  the  double-act- 
I  ing  air  cylinder  which  presses  the 


Request  -Andrew  Xoinogra|)lis  in 
Hulletin  81  for  direct  gra)>liical 
coiiiputatioii  of  efficiency  of  10  to 
4000  foot  runs  of  line. 


"We  get  CONSISTENTLY 
EXCELLENT  RESULTS 

with  D-H  ALLOYS’^ 

, .  says  Resistance  Products  Company,  of  Harrisburg,  Pennsylvania 


fhis  company  produces  precision  wire-wound 
resistors  of  utmost  stability  for  electronic  equipment  used 
by  the  Armed  Forces  and  for  makers  and  users  of  test  instru¬ 
ments,  meters,  and  scientific  apparatus  of  various  types. 
The  vital  accuracy  of  much  important  equipment,  therefore, 
is  very  dependent  upon  the  quality  of  the  resistors  coming 
off  the  production  lines  of  Resistance  Products  Company. 

In  view  of  this,  Driver-Harris  is  particularly  gratified 
to  have  Resistance  Products  state:  “Reflecting  our  experi¬ 
ence  with  Driver-Harris  alloys  is  our  large  use  of  Karma 
wire.  Currently,  we  are  employing  Karma  for  numerous 
critical  applications  where  utmost  stability,  together  with 
high  resistivity  and  low  temperature  coefficient  of  resistance. 


is  requisite.  Comattntly  txctlleni  rttmlti  are  being  obtained. 
We  have,  in  fact,  used  Karma  with  outstanding  success  ever 
since  its  introduction  several  years  ago.  It  is  our  belief  the 
development  of  this  alloy  constitutes  a  major  forward  step.*' 

Karma*  is  ready  to  serve  you,  too;  as  are  world- 
famous  Nichrome*  and  Nichrome  V,  and  over  80  other 
alloys  developed  by  Driver-Harris  for  the  electrical  and 
elearonic  industries.  We  feel  confident  that,  like  Resistance 
Products  Company,  you’ll  realize  exceptional  advantages 
by  puning  one  or  more  D-H  alloys  to  work  for  you.  Let  us 
have  your  specifications.  We'll  gladly  make  recommenda¬ 
tions  based  on  your  specific  needs  and  have  our  engineer¬ 
ing  department  help  you  obtain  best  results.. 


KARMA  and  worid-fomowt  NIChrOM^ 
ar«  manufoctured  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

■RANCHES:  Chicoge,  Dvlieil,  Clvvtlond,  les  Angvivt,  Son  Franciue 
In  Canada:  Tlin  •  GREENING  WIRE  COMPANY,  ltd  .  HomiHon.  Ontario. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ElECTRK  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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PRODUCTION  TECHNIQUES 


(confinutd) 


die  head  upon  the  assembled  parts 
and  crimps  the  metal  around  the 
shoulders  of  the  plastic  member.  At 
this  point  a  limit  valve  is  tripped 
by  an  arm  attached  to  the  ram  of 
the  cylinder,  reversing  the  pneu¬ 
matic  timer.  This  makes  the  ram 
retract  and  indexes  the  rotary  table 
in  readiness  for  the  next  cycle.  The 
completed  piece  is  ejected  by  air 
blast  and  deflected  into  the  desired 
receiving  bin  by  a  metal  plate 
mounted  on  the  center  of  the  rotary 
table. 

To  obtain  the  correct  interlock 
among  the  various  units  involved, 
a  speed  control  valve  and  quick-ex¬ 
haust  valve  are  attached  to  the 
double-acting  air  cylinder.  With 
these,  the  production  rate  is  limited 
only  by  loading  time.  The  basic 
air-actuated  units  used  in  this  setup 
are  made  by  Mead  Specialties  Co., 
Chicago,  Ill. 


OURNS 


Wrile-On  Plustir  Tape 

Adhesive  plastic  tape  on  which 
notations  can  be  written  with  an 
ordinary  lead  pencil  are  used  in 
Stromberg-Carlson’s  Rochester 
plant  to  identify  tubes,  terminals 
and  components  on  test  sets  and  ex¬ 
perimental  breadboard  units.  The 
new  Labelon  tape  (made  by  Labelon 
Tape  Co.,  Rochester,  N.  Y.)  is  pres¬ 
sure-sensitive,  sticking  without 
moistening  to  any  dry  and  compara¬ 
tively  smooth  surface.  The  writing 
is  not  on  the  surface  of  the  tape;  it 
appears  beneath  a  transparent 
plastic  outer  layer  which  protects  it 
against  smudging.  The  tape  is  avail¬ 
able  in  four  standard  colors  as  an 


precision  wire- 

wound  potentiometers  accurately 
translate  mechanical  position 
i  into  an  electrical  signal.  Resolution 
of  .001  inch  attainable  in  all  standard 
r-  -  ranges  from  1  to  6  inches. 

\  Technical  publication  describing 

standard  models  and  special  applications 
available  upon  request. 

designs  and  manufactures 
other  potentiometer  instruments  which 
measure  such  physical  variables  as  gage 
pressure,  differential  pressure,  altitude 
and  acceleration. 


OURNS  LRB0RRT0RIE5 


Writinq  on  pretsure-teuitiT*  lobol  with 
pencil.  Same  lelterinq  efiecl  U  obtained 
with  any  pointed  instrument 
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ANACONDA  MAGNET  WIRE 


OLD  AND  NIW.  Here  the  new  molded  fibre  containers  carry  the 
same  wire  weight  as  24  wooden  boxes. 

'^TIAT-lIKI  riMI  CASI  is  sturdy,  handy,  has  no  sharp  comers, 
nail  or  sliver  hazards.  Top  nests  in  bottom  half . . .  takes  J j  the 
space  of  wixxlen  empties. 


PRIZE-WINNING 


MOLDED  SHIPPER 


No  problem  plagues  magnet-wire  users  more  than  damage 
to  wire  shipped  in  easily-broken  wood  boxes.  Difficult  to 
detect,  even  the  slightest  injury  can  conceivably  imjtair 
the  performance  of  finished  windings. 

Now  a  special  fibre-molded  case*  protects  wire  spools 
from  rough,  tough  handling  in  transit,  stockroom  and 
shop.  Developed  and  used  by  Anaconda,  this  new  con¬ 
tainer  won  top  honors  at  the  recent  7th  Annual  Exposition 
of  the  Society  of  Industrial  Packaging  and  Materials 
Handling  Engineers. 

Made  in  identical  halves,  it  has  met  severe  tests . . .  tests 
under  which  the  best  conventional  wixxien  boxes  burst. 
After  one  hundred  30-inch  drops,  the  new  case  still  retainei 
its  wire  spools  in  perfect  shape. 

This  molded  shipper  is  ?s  lighter,  handles  easier,  stores 
in  less  space,  nests  compactly  when  empty.  From  factory 
to  your  workbench  it  safeguards  the  exceptional  quality 
built  into  all  AnacondA  Magnet  Wire— Formvar,  Enamel, 
Vitrotexf  and  the  others.  Ask  for  full  details.  Anaconda 
Wire  &  Cable  Compimy,  25  Broadway,  New  York  4,  N.  Y. 


the  right  magnet  wire  for  the  job 

AnacondA* 


TOM  SOLOLASI  of  .^naconda  receives  1st  award  from  General 
Chairman  A.  S.  Roberts  at  Chicago  Industrial  Packaging  and 
Materials  Handling  hixixisition. 


I 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 


EXPORT  OFFICE 


PRODUCTION  TECHNIOUES 
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RECORDING  OSCILLOGRAPH 

FOR  VIBRATION,  TEMPERATURE,  STRESS,  STRAIN  ANALYSIS 


Method  oi  using  tope  to  determine  lUe  oi 
fluorescent  tubes 


aid  to  coding,  in  a  variety  of  widths 
fitting  standard  dispensers. 

Other  uses  include  identification 
of  fuses,  switches,  wall  outlets,  plant 
wiring,  stockroom  bins  and  other 
items  requiring  either  temporary  or 
permanent  labels.  Life  of  fluore.s- 
cent  lamps  can  be  easily  determined 
by  applying  a  dated  label  to  the  re¬ 
flector  when  a  new  one  is  installed. 
Life  of  tubes  in  electronic  equip¬ 
ment  can  be  determined  in  the  same 
way.  Temperatures  up  to  160  F  do 
not  affect  the  tape. 


Model  409  with 
100  ft.  Capacity  Magazine 


Model  409  with 
50  ft.  Capacity  Magazine 


Adapters  for  Pencil  Triodes 

An  adapter  that  permits  plugging 
a  pencil  triode  into  a  standard  octal 
socket  for  aging  and  testing  speeds 
production  of  these  tubes  in  RCA’s 
Harrison,  N.  J.  plant.  The  two 
filament  leads  go  into  spring-clip 
terminals  at  one  end  of  the  flat 
plastic  support  which  is  mounted  on 
an  octal  tube  ba.se.  Anode  and  cath¬ 
ode 


The  Century  Model  409  Oscillograph  was  designed  for  operation 
under  the  most  adverse  conditions  and  more  especially,  where  space 
and  weight  considerations  are  limited. 

This  Oscillograph  is  the  smallest  and  most  compact  unit  available  on 
the  present  market,  yet  it  incorporates  many  features  found  in  larger 
oscillographs,  such  as  trace  identification,  trace  viewing,  continuously 
variable  paper  speeds  and  others.  The  Model  409  Oscillograph  has 
been  tested  and  proven  to  record  faithfully  during  accelerations  in 
excess  of  20  g's.  This  makes  it  especially  desirable  for  uses  such  as 
missile  launching,  parachute  seat  ejection,  fighter  aircraft  and  tor¬ 
pedo  studies. 

Write  for  Bulletin  CGC-30)  and  CGC-30I 


Pencil  triod*  adopter  uilng  V-ehaped 
block  ae  grid  contact.  Vacuum-tight 
metal  pinch  seal  shows  clearly  ot  left 
end  oi  tube  here 
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ease  of  / 
SUPERIOR 

non-deter 

PERMANENI 

resistance 

extre/vieey  I 


assembly 

strength 

'ORATION 
SEALING 
TO  HEAT 
'•OVV-LOSS 


9  General  Ceramics  Solder-Seal  Terminals  are  avail¬ 
able  in  a  range  of  sizes  and  shapes  capable  of  meeting 
practically  any  requirement  Solder-Seal  Terminals 
are  easily  soft-soldered  to  closures  and  effect  a 


permanent,  positive  hermetic  seal  that  is  virtually 
immune  to  mechanical  or  thermal  shock.  There  are 
no  rubber  or  plastic  gaskets  to  age  or  deteriorate. 
For  complete  information  call,  wire  or  write  today. 


PIM*  llt/JL 


2  If/II  JU/li 


Ttt«phon«:  P«rth  Amboy  4-jlOO 

and  PLANT;  KEASBEY 


MAKEIS  Of  STEATITE,  TITANATES,  ZIKON  fOICElAtN,  FEIIAMKS,  ItCHT  OOTY  lEFIAnOIIES,  CHEMICAl  STONEWAIE,  IMHIVIOBS  SUnilTE 
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BUT  •  •  •  THE  C.  G.  S. 

INCREDUCTOR 

LINE  OF  CONTROLLABLE  INDUCTORS 

NEED  NO  MOVING  PARTS 

THIS  FEATURE,  COMBINED  WITH  RUGGED, 
SHOCK  RESISTANT,  COMPACT  AND  LIGHT 
WEIGHT  CONSTRUCTION  PROVIDES  THE 
IDEAL  UNIT  FOR  ADVANCED  CIRCUITRY. 


Pencil  triode  odopter  usin?  fuse  clips 
for  anode  and  cathode  sleeve  contacts 


sleeves  at  opposite  ends  of  the 
triode  make  contact  with  vertical 
metal  posts,  and  the  central  grid 
disk  contacts  a  spring-mounted  V- 
shaped  metal  block  when  the  tube 
is  pushed  into  the  adapter.  Leads 
go  from  these  five  terminals  to  five 
pins  of  the  octal  base. 

In  another  form  of  this  adapter, 
the  anode  and  cathode  sleeves  push 
into  fuse  clips,  and  the  grid  disk 
presses  against  a  flat  contact  blade 
mounted  in  a  groove. 


SOME  OF  THE  OUTSTANDING  AND  VALUABLE  FEATURES 
OF  THE  INCREDUCTOR  ARE: 

WIDE  RANGE  -  REMOTE  CONTROL  -  FAST  RESPONSE 
-  HIGH  SENSITIVITY  -  EXTREME  FLEXIBILITY  - 


Welding  Hiperthin  Cores 

Cores  for  bimagnetic  elements  used 
in  computer  devices  comprise  only 
a  few  turns  of  i,  i,  i,  or  1-mil 
material  wound  on  a  ceramic  spool 
from  i-inch  strips  of  Hiperthin  or 
Orthonik  material.  A  winding  fix¬ 
ture  developed  for  this  purpose  by 
Westinghouse  has  an  overhead  arm 
on  which  are  mounted  two  small 
welding  points  and  a  knife  edge. 
After  a  core  is  wound,  this  arm  is 
brought  down  and  the  capacitor- 
discharge  spot  welder  is  tripped  by 
a  foot  switch  to  weld  the  last  turn 
in  place.  The  strip  is  then  cut  off 
against  the  knife  edge  to  finish  the 
core. 

Welding  current  is  accurately 
controlled  by  a  Variac  that  is  ad¬ 
justed  each  time  the  thickness  of 
material  is  changed,  to  insure  that 
just  the  outer  lamination  is  welded 
to  the  one  underneath. 

Spool  diameters  range  from  J 
inch  to  li  inch,  and  the  number  of 


THE  INCREDUCTOR  UNIT  IS  A  NATURAL  FOR 
ADVANCED  TECHNIQUE  APPLICATIONS  SUCH  AS; 

•  High  Speed  Switching  .  F,  M.  Oscillators  • 

•  Automatic  Frequency  Control  Systems  • 

•  Receiver  Front  Ends  •  Sweep  Oscillators  • 

•  Amplitude  Controls  •  Variable  Filters  • 


Write  on  your  company  letterhead  for  engineering  data  and  technical  bulletins 
covering  standard  types.  We  will  be  glad  to  give  you  our  recommendations 
regording  your  specific  problems. 


C.  G.  S.  LABORATORIES,  INC 

391  LUDLOW  STREET,  STAMFORD,  CONN 
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New  Can  Cata¬ 
log!  Write  today 
for  your  copy 


TRANSFORMER 


Lg^ 


Ontario  Industries^  Inc.  has  iMdoir  Tiwisfori^  C^ns  and  - 

Terminals  for  its  military  and  djSUj  rci^pdit^nts.  It  gives  tissn  becb  1 

and  juei/nrtif^odumon.  '  :  ^ 

Moref^Bd  more  ei^ronk  pai^  tnanufacturm  are  t«ii^  Helditf's  ODinp 
"package"  ...  tnooformer  cans  with  "cflmf»reuioo*type  imnnasc 
bush^m  ASSEMBLED  in  am  coven  .  .  .  U  mum  4hu  time, 
pcHniction  coats  and  eliminates  linveneoqr  fCiiiibBBS. 

Send  you  specifications  today  lor  a  inodiislaviagi  ' 

WRITE  RNMMKTAI 


HELDOR  MANUFACTURING  CORPORATION 

HELDOR  BUSHING  &  TERMINAL  CO.,  INC. 

225  Belleville  Avenue,  Bloomfield,  New  Jersey 
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are  part  of  Stancor's  extensive  line 
catalog  part  numbers, 

available  for  immediate  delivery  from  your 
local  electronic  parti  distributor 


PRODUCTION  TECHNIQUES 


(conlintMd) 


Setup  for  winding  (iTe-lurn  core  o< 
'  4-inU  Orlhonik  on  (mall  ceramic  (pool. 
Te(t  leatU  connecled  to  welder  in  back¬ 
ground  are  u(ed  lo  anchor  lad  lum  on 
core  by  (pol  welding.  For  (mall  core(, 
winding  mandrel  i(  turned  by  hand  with 
knurled  knob  at  left.  Motor  driee  i( 
available  ior  large  core(.  Welding 
point(  on  vertical  arm  over  winding 
fixture  are  u(ed  in  place  of  ted  prod( 
for  welding  larger  coree 


turns  ranges  from  two  turns  on  the 
smallest  core  up  to  80  turns  of  mag¬ 
netic  material  on  the  largest. 

The  magnetic  material  is  ob¬ 
tained  in  2i-inch-wide  rolls.  These 
are  cut  to  the  required  narrow  J- 
inch  strip  with  a  motor-driven 
slitter  using  razor  blades  as  .slitting 
knives.  The  wide  strip  is  drawn 
across  these  knives  with  extreme 
accuracy  to  obtain  narrow  strips 
that  are  straight  and  have  no  burrs 
on  the  cut  edges. 


HIGH-FIDELITY  IHFUT  TRAHSFORMER, 

WF-20.  for  low  impedance  micro* 
phone,  pickup  or  line  to  grid.  Primary 
impedance  50.  125  150.  200.  250.  333, 
500  600  ohms.  Secondary  impedance 
50.000  ohms.  Frequency  response  30* 
20.000  cps.  ±  2  db.  Negligible  har¬ 
monic  and  intermodulation  distortion. 
Grey  enamel  cast  case  with  phenolic 
terminal  board  and  tapped  holes  for 
flush  mounting.  2"  high  by  I  Vi"  square. 


CATHODE  RAY  TUIE  POWER  TRANSFORMER. 

P-8151,  for  use  with  type  2X2  recti¬ 
fier  tubes  in  a  conventional  half-wave 
high  voltage  supply.  Plate  supply 
2.400  AC  volts,  half  wave.  5.0  DCM A. 
Rectifier  filament  2.5  volts  at  2.0 
ampa.  Other  windings,  2.5  volts  at 
2.0  ampa.  Height  4Via*»  base  area 
3*/ia'  »  3%'. 


These  units  are  examples  of  the  many  specialized  transformers  in  the 
Stancor  cataloged  line  .  .  .  units  that  are  regularly  carried  in  stock. 

Check  the  Stancor  Catalog  first  when  you  need  transformers  for 
industrial,  amateur,  audio,  radio,  TV  or  any  other  electronic  application. 
You’re  almost  sure  to  find  it  there. 

You  can  get  your  FREE  copy  from  your  Stancor  distributor,  or  by 
writing  Stancor  direct. 


Gas  Heaters  Dry 
Lacquer  on  Wire 

Productio.n  of  hookup  wire  for  elec¬ 
tronic  equipment  was  boosted  50 
percent  by  replacing  electric  heating 
elements  with  gas-fired  unit  heaters 
in  the  plant  of  Holyoke  Wire  and 
Cable  Corp.  This  change  eliminated 
the  production  bottleneck  in  the 
lacquer  drying  towers,  which  .served 
to  dry  the  flame-resistant  lacquer 
that  is  applied  over  the  glass  or  tex¬ 
tile  covering  on  the  wire. 

The  electric  heaters  provided  an 
air  temperature  slightly  above 
100  F,  which  was  satisfactory  for 
drying  the  lacquer  only  if  it  did  not 
pass  too  quickly  up  and  down  the 
25-foot  drying  tower.  The  National 


STANDARD  TRANSFORMER  CORPORATION 

3578  Elston  Avtniio,  Chlcaio  18,  IHinols 
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AmIHiU'*  Bonding  and  Ca.tling  Resins 
deiHoptsI  by  Ciba  Research  are  simplify¬ 
ing  nianufiwluring  nwlhods,  impracing 
product  efficiency,  and  opening  new 
fields  of  product  deivlopment.  You  will 
want  to  know  more  about  them. 


DURABLE...  HIGH' 
TEMPERATURE  ^ 
RESISTANT  METAL- 
TO-GLASS  BOND 
ON  CONTAa  LEADS 
ON  DUAL-BEAM 
CATHODE  RAY  TUBE 


The  exceptional  bonding  properties  of  ARALOITE  RESINS  whereby  durable  bonds  ore 
achieved  between  many  different  types  of  materials  under  severe  service  conditions  where 
other  bonding  materials  prove  inadequate,  are  demonstrated  in  this  important  application 
by  the  Allen  B.  Du  AAont  Laboratories,  Inc.  The  ARALDITE  RESIN  used,  “has  proven  very 
satisfactory  in  its  bonding  strength  and  in  its  resistance  to  softening  under  conditions  of 
high  humidity  at  elevated  temperatures." 


SEND  THIS  COUPON  . . .  .r  writ,  us  on  your  company 
l.tt.rliMicl . . .  f .r  c.mpl.l.  Uchnical  data  on  th.  physical 
proportin  and  r.commMided  procedures  for  th.  success¬ 
ful  us.  of  Araldit.  Resins  for  your  own  fabricating  needs. 

**•0.  U.$.  Pat.  Off. 


Plastics 


^  BONDING  ^  CASTING  ^  COATING  RISINS 


FILTER  ASSEMBLIES 
FOR  PUMP  UNITS  THAT 
ARE  HIGHLY  RESISTANT  TO 
ALL  TYPES  OF  CHEMICAL 
SOLUTIONS 

The  filter  cylinders  shown  in  the  inset  are 
ARALDITE  RESINS  cast  in  specially  designed 
molds  to  provide  permanent  units  within  com¬ 
plete  Filter  equipment  capable  of  pumping  as 
much  as  2280  gallons  per  hour  of  highly  cor¬ 
rosive  solutions  ...  a  primarily  important  factor 
in  the  use  of  Sethco  Filter  Pump  Units  such  as 
the  model  shown  here  for  durably  efRcient  in¬ 
stallations  in  process  equipment. 


CIBA  COMPANY  INC.  "  3* 

PLASTICS  DIVISION  t  [J  km 

627  Greenwich  St.,  New  York  14,  N.  Y.  h  . . 

(In  Canada:  Ciba  Ca.  Ltd.,  Ciba  Udg.,  MontrMi)  OUSTING 
PImm  swid  me  Ciba  Plastics  T^hnical  SvIUtins  for  I 


.Company. 


Address. 
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SOLDER 


Initallation  oi  gos-flrad  heaters  near 
base  oi  lacquer-drying  tower  ior  hookup 
wire.  Fans  were  removed  from  the  beat¬ 
ers  since  a  large  exhaust  ion  was 
already  installed  ior  dispelling  explo¬ 
sive  lacquer  fumes  irom  the  tower 


Radiator  Co.  Series  C  gas-fired 
heaters  with  172,000  Btu  hourly 
output  boosted  this  temperature  to 
over  130  F,  permitting  the  lacquer¬ 
ing  room  to  stay  well  ahead  of  the 
braiding  room  in  production. 


Guaranteed  non-cor* 
rosive  for  radio,  tele¬ 
vision,  electronic  and 
other  electrical  appli¬ 
cations.  No  other  sol¬ 
der  works  faster  or 
easier ...  It  provides 
greater  fluxing  uni¬ 
formity  and  stronger 
smoother  joints. 


Hinged  Soldering  Fixture 

At  one  work  position  on  the  uhf 
adapter  assembly  line  in  Crosley’s 
Cincinnati  plant,  a  hinged  wood  fix- 


No  activating  chlorides  or  other  chemical 
agents  tending  to  produce  acid  condi¬ 
tions,  toxic  or  sticky  vapors,  or  latent 
corrosion. 

Id*al  wh«r«  piattd  ond/er  oxidittd  ports  mint  bo  toldorod. 

Dosipnod  for  uso  whoro  fostor  fluxing  it  dotirobto. 

CEN-TRl-CORE’s  exclusive  design  guaran¬ 
tees  rosin  throughout  the  complete  length 
of  the  wire.  Eliminates  rejects  coihmonly  en¬ 
countered  in  the  use  of  ordinary  rosin  core 
solders.  CEN-TRl-CORE  is  faster  fluxing: 
thinner  walls  between  solder  and  rosin 
assure  faster  penetration  of  heat  to  the  flux 
—  requires  less  heat  and  guarantees  max¬ 
imum  fluxing  action  of  the  rosin. 


CEN-TRl-CORE 

PLASTIC 

ROSIN-FILLED 

SOLDER 


For  those  applications 
where  a  conventional 
rosin  flux  is  required.  For 
telephone  and  other  crit¬ 
ical  soldering  operations. 


Hinged  iixtuie  ior  holding  uhi  television 
tuner.  Since  soldering  to  a  chassis  cools 
the  soldering  iron  quickly,  two  Irons 
are  provided  ior  alternate  use.  Air 
wrench  ior  driving  screws  into  other 
end  of  chassis  bangs  within  convenient 
reoch  of  operator 


ALPHA  write  for  generous  samples 


ALPHA  METALS,  INC. 

58  Water  Street,  Jersey  City  4,  N. 
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loborotory  dtmonstrotion  show!  30  onnptr«t  eonllnvowtly  flowing  through  30  omport  Holnomonn  Circuit  Brookur  htid  Ovor  hot  ploto. 


the  one  circuit  breaker  principle 

. . .  THAT  IGNORES  ^  jjg  ^  ^  | 


The  FULLY  MAGNETIC  Principle 
One  mognelic  ceil  it  the  entire  acfuotien  ef 
HEINEMANN  Circuit  Breakers.  Thermal  warp  ele¬ 
ments  are  ellminoted.  On  short  circuits,  the  ceil 
instantly  trips  the  breoker.  On  smoll  overloads,  • 
timo  deloy  Is  introduced  while  the  movable  core 
is  drown  toward  the  pole  piece,  increasing  the 
mognetic  flux.  Moreover,  the  time  deloy  Is  propor¬ 
tioned  to  the  overload  .  • «  being  shorter  for  large 
overloods  .  • .  and  longer  for  smoll  ones. 


HilNEMANN  Circuit  Breokert . 


HEAT  . . .  the  downfall  of  most  circuit  protection  equipment . .  • 
will  not  alter  the  performance  of  Heinemann  Circuit  Breaker!, 
You  never  need  to  use  false  ratings  to  compensate  for  operating 
temperatures  or  room  temperature.  With  Heinemann,  ciurent  k 
the  only  consideration  .  .  .  and  current  (not  heat)  trips  the  breaker. 
There  is  never  nuisance  tripping,  yet  Heinemann  provides  the 
fastest  circuit  interruption  available  for  short  circuits  and  propor^ 
tioned  response  for  overloads. 

Performance  and  dependability  to  this  extent  explains  why 
most  equipment  manufacturers  use  Heinemann  Circuit  Breakers 
in  their  products. 

Send  for  complete  literature.  HEINEMANN  ELECTRIC 
COMPANY,  97  Plum  Street,  Trenton  2,  N.  J. 

don’t  use  heat... USE  POWER 


.  0*.,  fwe  md  tlu»»  poU  , .  10  milliampt  to  100  ompar.i 
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mini,  consul?  Fanstecl  (without  obligation)  for  assistance 
in  design  and  most  economical  fabrication. 

WiUt  1*1  tkt  MicnMIni  bMkItI;  ~FtllSIE(l  TUNCSIEN  AND  MOiriDENUM’' 


BANtTItl 

WOMCKS  utcfsr 
noDucH  or 
tCHucroxr 
MJAIS 


Tungsten  &  Molybdenum 


2250IC 


Fansteel  Metallurgical  Corporation 


Anodes  For  hydrogen  thy* 
rgtron  electronic  tubes. The 
disks  ore  heavy  molybde¬ 
num  sheet.  The  shofts  ore 
mode  of  tungsten  rod. 


If  you  arc  a  user  of 
tiinfFstrn  anri  molvhHr*. 


NORTH  CHICAGO,  IlllNOU,  U  S  A 


Machine  ior  winding  liny  gride  need  in 
pencil  Model 
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notpoundsr 


..''ve 


no  scrap  ...no  reiects  ...no  rime  waste 


PRODUCTION  TECHNIQUES  (contmuedl 

ture  permits  flipping  the  chassis 
over  on  end  quickly  for  insertion  of 
shield  mounting  screws.  When  the 
fixture  is  down  on  the  bench,  the 
other  end  is  exposed  to  the  operator 
for  soldering  the  end  shield  to  the 
chassis. 


Tiny  grid  cylinders  consisting  of 
0.8-mil  wire  spiralling  around  18 
spaced  1.5  or  2-mil-diameter  longi¬ 
tudinal  support  wires  are  automat¬ 
ically  wound  and  silver-brazed  at 
high  speed  in  a  special  grid-winding 
machine  developed  by  the  Harrison, 
N.  J.  tube  plant  of  RCA. 

The  18  spools  of  nickel-plated 
copper  wire  for  the  vertical  sup¬ 
ports  surround  the  circular  base  of 
the  winder.  Each  wire  passes 
through  internal  drive  rolls  and 
straightening  rolls  that  bring  the 
wire  up  through  18  slots  in  a  metal 
cone  that  surrounds  the  mandrel 
i  rod.  As  the  18  wires  slowly  rise 
I  with  the  mandrel,  close  up  against 
1  it,  the  0.8-mil  silver-plated  nickel 
1  alloy  grid  wire  is  wound  around 
I  them.  This  is  done  by  rotating  the 


Whether  you  want  semi-fabricated  blanks  or  completely  finished  parts, 
you  will  save  by  letting  Fansteel  fabricate  your  tungsten  and  molybdenum 
components  for  you.  Fansteel  maintains  complete  facilities  for  fabricating, 
including  forming,  stamping,  bending,  deep  drawing,  forging,  machining, 
brazing,  welding,  assembly  and  finishing.  You'll  find  Fansteel  engineering 
assistance  valuable,  too.  Fansteel  engineers  are  long  experienced  in  the 
fabricating  techniques  peculiar  to  tungsten  and  molylxlenum.  and  are 
well  prepared  to  design  parts  with  the  minimum  amount 
of  metal  and  lowest  fabricating  costs. 


Grid-^’indinf;  Mat'liint's 
for  Pencil  Trioiles 


1 


7.5  KV  RATING 

V/$"  O.D.  4%"  L 


20  KV  RATING 

2’/."  O.D.  d'/i"  L. 
Except  VC25a20: 
7h"  O.O.,  614"  1. 


m 


*/ 


ADVANCED 


HIGHER  PERMISSIBLE  TEMPERATURES 

•  PYREX  GLASS — for  maximuni  strength,  higher 
[fermissible  o/teraling  temperatures,  better  vac¬ 
uum  “’bake,”  bell-shaped  bulb  for  maximum 
external  voltage  breakdown. 

NO  R.F.  PICK-UP 

•  ALL  OFHC  COPPER — non-magnetic,  no  r.f. 
pick-up,  low  coefficient  of  expansion,  high  ther¬ 
mal  and  electrical  conductivity,  high  “0”* 

FOR  HARD  OPERATION  UNDER  LOAD 

•  INTERNAL  STRUCTURE — large  copper-to- 
glass  seals,  specially  processed  cylinders,  maxi¬ 
mum  spacing,  high-temperature  braze  of  low- 
vapor  pressure  for  “hard"  operation  under 
load. 

HEAVY  DUTY  APPLICATION 

•  COMPACT  AND  RUGGED  —  suited 
especially  for  heavy  duty  application  in 
transmitters,  communications  services, 
aviation  radio,  induction  and  dielectric 
heating, industrial  oscillators, diathermy 
and  amateur  radio. 


16  KV  RATING 

r/."  O.D.  4%"  1. 

Exopt  VC100-16; 
2H"  O.D.,  4%"  L 


32  KV  RATING 

2J4"  O.D.  6'/,"  L. 


fst,  1947 


STANDARD  TYPES 

NOTE:  Type  dexifnal 

ion!«  are  i^elf 

explanatory; 

first  di|til  group  specifies 

raparilancr 

in  mmfd!t. 

second  digit 

group  gives 

peak  kilovolt 

rating,  e.g.. 

VC.>n-16  is 

50  rnnifd^. 

rated  at  16  kilovolts. 

Max.  Amp» 

Max.  Amps 

Max.  Amps 

Type 

tM$  ot  27.3  me.  Typ« 

RMS  at  27.3  me.  Type  RMS  at  27.3  me. 

VC6-32 

45 

VC6-30 

30 

VC6-16 

25 

VC12-32 

45 

VC  12-20 

30 

VCI2-16 

25 

VC2S-32 

45 

VC25-20 

30 

VC35-I6 

25 

VCSO-32 

65 

VC50-20 

60 

VC50-16 

45 

VC7S-32 

65 

VC75-20 

60 

VC75-16 

45 

VC100.32 

65 

VC100-20 

60 

VC100-16 

45 

VC  150-32 

65 

VC250-20 

65 

VC300-32 

65 

VC1 00-7.5 

35 

VC250-32 

65 

.\0)otLnko  ^  QD/likem,  ^nc. 


1901-7  Summit  Ave. 
Union  City,  N.J. 


Bookkeepers 
Bakers . . . 
and  Busy 
Dressmakers 


many  men  require  four  and 
six  tranafusiona  during  deli¬ 
cate  operationa.  And  the 
blood  must  be  there — when 
it’a  needed.  So  give  the  moat 
precioua  gift  of  all — your 
blood! 

Be  aasured  that  giving 
blood  ia  neither  difficult  nor 
diatreaaing.  And  what  a  thrill 
there  ia  in  knowing  that 
you’ve  performed  a  really 
unaelfiah  act!  So  call  your 
local  American  Red  Croaa 
today  and  make  an  appoint¬ 
ment.  And  tell  your  friends 
and  neighbors  alraut  your  ex¬ 
perience.  Let  them  share  the 
wonderful  feeling  Americana 
get  when  they  roll  up  their 
sleeves— and  give  blo^. 


ris.  All  KINDS  OF  Fioril 
Ail  GIVING  BIOOD  SO  THAT 
OUK  WOUNDED  MAY  llVt! 

•  Today,  the  blood  of  a 
Boston  bookkeeper  may  be 
flowing  through  the  veins  of 
a  wounded  kid  from  a  Kansas 
farm  . . .  the  blood  of  a  pretty 
Southern  housewife  may  have 
saved  the  life  of  a  grizzled 
leatherneck.  For,  blood  is 
blood,  a  God-given  miracle 
for  which  there  is  no  substi¬ 
tute  .  .  .  and  when  a  man’s 
life  hangs  in  the  balance  and 
blood  is  needed,  there  is 
nothing  else  to  take  its  place! 

Right  now  the  need  for 
blood  is  urgent.  In  hospitals 
—at  home  and  overseas — 


GOING  TO  GIVE? 


^ Cross  Tothyi 
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1055  NEPPERHAN  AVENUE  •  YONKERS,  N.  Y. 


. . .  for  applications  r#* 
quiring  low  oloefrical 
nolso,  low  and  constant 
contact  drop,  high  cur¬ 
rant  danslty  and  mini¬ 
mum  wear. 


Grid-winding  machinn  in  action,  wilh 
oporatoi  cutting  tho  lino  grid  wiro  aitor 
breaking  oii  a  eection  oi  wound  man¬ 
drel  at  a  preeioutly  notched  point 


reel  of  plated  grid  wire.  Grid 
spool  rotation  speed,  controlled  by 
gears,  determines  the  spacing  be¬ 
tween  grid  turns. 

The  completed  grid  structure 
rises  into  a  quartz  tube  in  which  is 
an  atmosphere  of  hydrogen.  The 
work  coil  of  an  induction  heating 
generator  surrounds  this  tube,  to 
heat  the  silver-plated  windings  and 
supports  and  fuse  them  together  at 
each  crossover.  The  hydrogen  pre¬ 
vents  oxidation  of  the  silver  during 
the  brazing  operation. 

An  extra  set  of  18  spools  of  sup¬ 
port  wire  of  a  different  size  is 
mounted  on  the  machine.  With 
these,  different  types  of  grids  can 
be  wound  merely  by  changing  the 
reel  of  grid  wire,  which  for  pencil 
triodes  is  used  in  three  different 
sizes. 

The  completed  grid  cylinder  on 
its  mandrel  is  removed  as  each 
mandrel  length  leaves  the  machine. 
The  cylinder  is  then  placed  in  an¬ 
other  machine  which  cuts  it  into 
separate  grids  prior  to  removing 
them  from  the  mandrel. 


EXTENSIVaY  USED  IN 

SEISYNS 

ROTATING  THERMOCOUPU  «mI 
STRAIN-GAGE  CIRCUITS 
ROTATING  JOINTS 
GUN-nRE  CONTROIS 
DTNAMOTORS  eh. 

Wid*  rang*  of  grades  ovailabl*  for  standard 
and  special  applications. 

Brush  holders  and  coin  silver  slip  rings  ovoil- 
aU*  for  us*  with  Silver  Grapholloy  Brushes. 


Oil-free  self-lubricating 
Bushings  and  Bearings,  Oil- 
free  Piston  Rings,  Seal  Rings, 
Thrust  and  Friction  Woshm, 
Pump  Vanes. 


Wrifg  tts  for  Data  Shoots  and  furthor  information 
Outlirto  your  probtom  and  wo  will  opp/v  oar  yoart  at 
acfumuiatod  oxporionco  toward  its  solation. 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 


featured  in  this  issue: 


Edited  by  WILLIAM  P.  O'BRIEN 


Page 

Electrons  At  Work . 146 

Production  Techniques.  .  .218 

Plants  and  People . 364 

New  Books  . 390 

Backtalk . 397 


Testing  Devices  For  Laboratory  and  Industry  Are  Described  .  .  . 
Variety  of  New  Components  Included  .  .  .  Thirty-Eight  Recent 
Manufacturers'  Catalogs  Reviewed  (p  340) 


36  V  rms,  designed  especially  for 
applications  where  size  and  weight 
are  primary  considerations.  Be- 
cau.se  the  individual  cells  are  so 
rated,  a  rectifier  stack  made  up  of 
the.se  cells  will  not  only  withstand  a 
higher  reverse  voltage,  but  will 
require  fewer  cells  for  the  same 
voltage  output.  As  a  result,  los.ses 
are  proportionately  le.ss,  and  the 
efficiency  of  the  stack  is  consider¬ 
ably  increased.  The  unit  is  par¬ 
ticularly  well  adapted  for  use  in 
aircraft  and  in  many  types  of  mili¬ 
tary  equipment.  Its  compactness 
and  lighter  weight  also  make  it 
ideal  for  u.se  in  battery  chargers 
and  power  supplies.  Other  features 
include  rugged  construction,  long 
life  and  a  high  operating  tempera¬ 
ture,  which  results  in  less  derating. 


ures  only  31  in.  high  and  li  in.  in 
diameter.  Of  autoformer  construc¬ 
tion,  it  has  18-in.  leads  l)etween 
the  booster  and  the  connector  plug, 
allowing  the  booster  to  be  placed 
anywhere  in  the  set,  and  is  sup¬ 
plied  with  bracket  and  screws  for 
cha.ssis  or  cabinet  mounting.  To 
install,  it  is  only  necessary  to  re¬ 
move  the  tube  connector  and  attach 
it  to  the  boo.ster,  then  attach  the 
connector  plug  of  the  booster  to 
the  tube. 


Pressure-Gage  Aid 

Trans-Somcs,  Inc.,  Bedford  Air¬ 
port,  Bedford,  Mass.  The  type  40 
Isolator  safely  confines  highly  cor¬ 
rosive  fluids  and  transmits  their 
pressure  with  negligible  pressure 
drop.  Most  standard  pressure  gages 
can,  in  conjunction  with  the  Iso¬ 
lator,  be  used  to  measure  pressures 
of  materials  that  might  otherwise 
react  violently  and  destroy  the  pres¬ 
sure  gage.  The  unit  operates  at 
line  pressures  up  to  1,000  psi  and 
will  withstand  full  line  pressure  on 
either  side  in  case  of  failure.  It 
provides  for  large  volumetric  dis¬ 
placement  as  may  result  from  en¬ 
closed  liquid  thermal  expansion.  A 
four-page  folder  now  available  con¬ 
tains  technical  notes  and  a  dimen¬ 
sional  outline  drawing. 


Regiiluled  D-G  Power  Supply 

Acme  Electronics,  Inc.,  300  .N'orth 
Lake  Ave.,  Pa.sadena  4,  Calif.  Model 
S-71.5  regulated  d-c  power  supply, 
designed  to  give  a  minimum  of  20,- 
000  hours  of  service  without,  fail¬ 
ure,  u.ses  no  vacuum  tubes  in  any 
of  its  circuits.  Selenium  recti¬ 
fiers  are  used,  and  regulation  is 
accomplished  by  a  special  magnetic 
amplifier  circuit.  Output  power  is 
rated  at  300  v  d-c  with  less  than 
0.1-percent  ripple.  Regulation  is 
±1.0  percent  from  0  to  200  ma  out¬ 
put  current,  and  for  input  voltages 
from  105  to  125  v.  Nominal  power 
frequency  is  60  cps  but  rated  regu¬ 
lation  is  maintained  for  frequency 


C-R  Tub«;  Booster 

Standard  Transformer  Corp., 
3580  Elston  Ave.,  Chicago  18,  Ill., 
is  in  production  on  the  P-8192  c-r 
tube  booster,  a  compact,  self-con¬ 
tained  device  designed  to  add 
months  to  the  useful  life  of  a  tv 
picture  tube.  It  can  be  u.sed  with 
all  electromagnetic  picture  tubes. 
Federal  Telephone  and  Radio  regardless  of  size,  where  dimming 
Corp.,  Clifton,  N.  J.,  has  developed  is  due  to  low  cathode  emission, 
a  new  .selenium  rectifier  cell  rated  Easy  to  install,  the  booster  meas- 


Seleniiim  Rectifier  Cell 
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IN  1929 


IN  1949 


the  Raytheon  CK>  jTjK 
703  Point  Contact 
Transistor  is  perfected  and  put 
in  production,  now  super¬ 
seded  by  the  improved  type, 
CK716,  currently  available. 


Raytheon  designed 
and  produced  this 
Germanium  Photo 
Transistor. 


Raytheon's  Dr.  C.  G. 
Smith  applies  for  patent  on  a 
germanium  current  amplifier. 


by  early  1953, 
Raytheon  Junc¬ 
tion  Transistors 
and  New  Point 
Contact  Tran¬ 
sistors  will  be 
available  in  ' 
sample  quan- 


■R  Raytheon  develops 
the  CK710  Germo- 
,ic(  \  ni'um  Diode  Mixor  to 
replace  silicon  di¬ 
odes.  UHF  television  receiver 
circuits  now  use  the  CK710. 


Raytheon  inaugurates  large 
scale  production  of  Gormaniom 
Diodos. 


r 
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variations  of  -ilO  percent.  Modifi¬ 
cations  can  l)e  made  for  use  on 
other  power  frc(iuencies  and  for 
other  voltaRe  and  power  require¬ 
ments. 


triode  r-f  section  and  follows  the 
ArmstronK  receiving  method  with 
dual  cascade  limiters  for  most  effec¬ 
tive  noi.se  quieting.  Input  signals 
of  3  |iV  will  produce  20  db  of  quiet¬ 
ing.  The  afc  locks  the  local  oscil¬ 
lator  into  correct  tuning  and  may 
be  switched  off  if  desired.  A 
selector  switch  permits  f-m,  phono, 
tv  or  recorder  playback  to  be  fed 
through  the  tuner  volume  control  to 
the  main  amplifier.  Full  15  kc  audio 
output  is  fed  through  a  cathode 
follower  out))ut  stage  at  very  low 
distortion:  less  than  0.25  percent 
at  25  kc  modulation  swings.  Long 
cable  runs  are  possible  at  the  low 
impedance  output  without  affecting 
high-fre(|uency  respon.se. 


I)e(‘u«le  Inductors 

Lenkurt  Electric  Co.,  1113  County 
Road,  San  Carlos,  Calif.  Decade 
inductors  are  now  available  with 
inductance  values  guaranteed  to 
within  one  percent.  Four  individual 
units  cover  the  ranges  from  1  to 
10  mh,  10  to  100  mh,  100  mh  to  1  h 
and  1  to  10  h.  All  four  units  are  also 
available  as  a  single  unit  to  cover 
the  complete  range  from  1  mh  to 
10  h.  Design  and  construction  de¬ 
tails  make  these  decades  ideal  for 
laboratory  use.  Moisture-resistant 
impregnated  inductors  are  wound 
on  molybdenum  permalloy  toroidal 
cores  for  high  Q  and  low  external 
pickup.  Each  decade  has  complete 
electrostatic  shielding.  Full  rotary 
switches  for  selecting  inductance 
values  have  low  contact  resistance, 
laminated  self-wiping  contacts  and 
positive  detents. 


LJJ 


F-M  Tuner 

Browning  Laboratories,  Inc.,  750 
Main  St.,  Winchester,  Mass.  Model 
RV-31  f-m  tuner  features  an  all 


Hi^h-Gain  D-C  .\iii|)Iifipr 

George  A.  Philbrick  Researches, 
Inc.,  230  Congress  St.,  Boston  10, 
Mass.  Model  K2-VV  is  a  general- 
purpose  high-gain  d-c  amplifier  of 
modular  construction,  offering  sta¬ 
bility  and  fidelity  for  operational 
.service  in  feedback  computing  .sys¬ 
tems  of  every  speed.  A  low  output 
impedance  is  automatically  main¬ 
tained  whether  or  not  feedback  is 
applird.  The  inputs  are  high-im- 
pedance  and  differential,  permitting 
gains  of  either  sign  up  to  15,000. 
The  power  reiiuirements  are  un¬ 
usually  low;  5  ma  at  i:  300  v  d-c, 
and  heater  power  for  a  pair  of 
12AX7  double  triodes. 


Research  MaguiPl 

Varian  Associates,  905  Varian  St., 
San  Carlos,  Calif.  Magnetic  fields 
as  high  as  40,000  gauss,  or  lower 
fields  with  extremely  high  uniform¬ 
ity  are  provided  by  the  model 
V-4012  research  magnet.  Applica¬ 
tions  include  nuclear  and  paramag¬ 
netic-resonance  work,  Zeeman  stud¬ 
ies,  and  other  research  projects 
where  relatively  high  volumes  of 
high-homogeneity  magnetic  field  are 
required.  Under  the  standard  ar¬ 
rangement  with  pole  caps  of  12-in. 
diameter  and  air  gap  of  li  in.  a 
magnetic  field  is  produced  which 
is  uniform  to  one  part  in  50,000 
throughout  a  cu  in.  volume  of  air 
gap.  Maximum  air  gap  of  51  in.  is 
possible.  For  high-field  .studies  tap¬ 
ered  pole  caps  are  substituted  for 
the  conventional  fiat  ones.  Having 
dimensions  411x36x521  in.  high, 
the  magnet  weighs  approximately 
5,600  lb. 


Twin  Diode 

Radio  Corf,  of  America,  Harrison, 
N.  J.  The  5726  is  a  high-perveance, 
miniature  twin  diode  especially 
useful  as  a  detector  in  circuits 
utilizing  wide-band  amplifiers.  Con¬ 
structed  to  give  dependable  per¬ 
formance  under  shock  and  vibration, 
it  is  particularly  suited  for  u.se  in 
mobile  and  aircraft  equipment. 
The  two,  sturdy,  coiled  heaters 
used  in  the  tube  are  internally 
connected  in  series  to  provide  fail¬ 
safe  operation  in  applications  which 
require  that  burnout  of  either 
heater  will  make  the  heaters  of  both 
units  simultaneously  inoperative. 
These  heaters  employ  pure  tungsten 
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Dependable  Insulation  "upstairs  and  down 


BH  "1151’'  withstands  bending,  required  in 
normal  assembly,  without  loss  of  dielectric 
strength  —  will  not  craze  or  crack.  Remains 
unchanged  through  continuous  operation  at 
temperatures  from  -S)0°F.  to  400°F. 

The  flexibility  of  BH  "1151”  speeds  instal¬ 
lation  and  offers  new  design  freedom  while 
assuring  product  protection. 

Bring  your  product  up  to  date  -  insulate 
it  with  BH  "1151”  Tubing  and  Sleeving. 
Write  for  samples  and  data  sheets  today. 


Often  in  a  matter  of  minutes  a  plane  wings 
from  a  steaming  tropic  air-strip  to  the  sub¬ 
arctic  temperatures  of  the  stratosphere. 
Fungus  breeding,  wet  heat  one  minute  .  .  . 
intense,  stiffening  cold  the  next  .  .  .  and 
the  elc-ctrical  system  must  "take  it". 

That’s  why  BH  "1151”  was  developed.  Here 
at  last  is  electrical  tubing  and  sleeving  of 
braided  Fiberglas  coated  with  Silicone  Rub¬ 
ber  that  is  inherently  flexible  —  no  plasti¬ 
cizers  or  solvents  to  "sweat  out"  -  -  and 
chemically  incapable  of  supporting  fungus 
growth. 

BH  "1151”  is  the  new  Class  H  insulation 
's  completely  flexible  when  man- 
ufactured  and  keeps  that  flexibility. 


Address  Dept.  E-12 

Bentley,  Harris  Manufacturing  Co. 

CONSHOHOCKEN,  Pa. 


'BH  N<«  Kr»>in|t  Plherclti  Sleerlnct  are  oiade  by 


riuBirc  BrnUej,  Harrlt  pnircsi  (U.  S.  Pat.  No.  *‘FitierKUa”  U  Ref.  TM  of  0«ena  CnrntnK  Pitwralai 
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(continued) 


to  provide  long  life  under  condi¬ 
tions  of  frequent  on-off  switching. 


High-Vacuuni  Rectifier 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  has  developed  the 
GL-6087  full-wave,  high-vacuum 
rectifier  designed  for  use  in  air¬ 
craft  power  supply  units  of 
moderate  current  requirements. 
Through  u.se  of  a  unipotential  cath¬ 
ode  that  is  internally  connected  to 
the  filament,  excessive  surge  volt¬ 
ages  across  the  filter  input  capaci¬ 
tors  during  the  warm-up  period  are 
avoided.  Maximum  ratings  as  a 
rectifier  include  a  peak  inverse 
plate  voltage  of  1,400  v  at  altitudes 
up  to  60,000  ft  and  a  steady-.state 
peak  plate  current  of  375  ma  per 
plate.  In  typical  operation  it  has 
a  d-c  output  current  of  125  ma. 
Measured  with  applied  d-c  at  125 
ma  per  plate,  the  tube  voltage  drop 
is  50  V. 


NEW  TYPE  RELAY 


Ever  since  we  !6|>onsor*Ml  an  a4iver!iseiiieiit  entitled  '’Crickets, 
Thermal  Stability  ainl  Sijima  Sensitive  Relays/’  we’ve  been  deluded 
with  mail  rtM| noting'  information  alNiiit  onr  new  Tri-Stable  Two. 
Stajte  ('.aloriferer  With  Biased  View|MMnt  Adjustment*  as  well  as 
much  inbirmation  ami  many  <)iie’«(ions  about  crickets. 


Perhaps  the  greatest  complaint  about  our  metluMi  of  telling  tem- 
|M*rature  w  ith  crickets  f  Count  the  chirps  in  lo  seconds  and  add  37; 
answer  in  ®F)  comes  from  scientists  in  colil  climes.  Our  research 
people  acceptetl  the  implied  challenge  and  ran  tests  on  crickets 
under  extreme  conditions  of  cold.  For  example,  at  a  know  n  tem¬ 
perature  of  —  12®F.  tiie  crii  ket*  did  not  chirp  exactiv  40  times  in 
13  seconds.  By  applying  the  rule  and  adding  37  to  this  —40,  our 
man  of  course  came  out  riiiht  on  the  button. 


W’e  also  have  c<implaint«  ainiut  our  sensitive  relays  —  not  so 
much  alauit  how  they  perform,  but  mostly  aliout  deliver)'.  Our 
people  are  tackiin;:  this  one,  t(Mi.  w  ith  (we  hope)  the  same  enthu¬ 
siasm  but  perhaps  more  highly  scientific  methods.  Often  however, 
the  manufacturing  problems  encountered  make  little  more  sense 
than  our  advertising. 


Small  Wire  Stripper 

The  Eraser  Co.,  Inc.,  Rush  Wire 
Stripper  Division,  104  S.  State  St., 
Syracuse  2,  N.  Y.,  has  developed  a 
new  miniature  wire  stripper,  known 
as  the  type  R  Midget.  Specially  de¬ 
signed  for  removing  film  insula¬ 
tions  from  wire  ranging  from 
AVV’G.50  to  AWG40  inclusive,  the 
midget  stripper  may  be  used  in 
conjunction  with  the  coil  winding 
machine,  mounted  on  a  fixed  or 
swinging  bracket  or  track.  It  can 


aniUnhif  if 


^uipm^nt  U  »titl 


SIGMA  INSTRUMENTS,  INC. 

PEARL  ST.,  SO.  BRAI>TREE,  BOSTON  85,  MASS. 
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Hermetically 
Sealed  Components 
to  meet  MIL-T-27  Specs 


Commercial  Components 


Freedstal  Treatment  Minioture  Inductors 

ANE-19  Specs 


QUAUTY- DEPENDABILITY- ACCURACY 


Hiqh  Fidelity  Transformers 


Slug  Tuned 
Components 


be  used  in  any  position,  horizontal 
or  vertical.  The  stripper  uses  i-in. 
diameter  Fybrglass  wheels  that 
develop  sufficient  frictional  heat  to 
melt  the  insulation  and  then  wipe 
away  the  residue.  This  permits 
complete  removal  of  the  insulation 
without  scoring  or  breaking  the 
wire.  The  design  is  such  that  the 
leads  can  be  stripped  up  close  to 
the  coils. 


CAPACITANCE 
and  RESISTANCE 
MEASURING 
INSTRUMENTS 


Ul  ilyUL  for  Laboratory  Precision 
•  •  •  Production  Line  Convenience 

When  it  comes  to  instruments  for  measuring  a 
wide  range  of  capacitance  or  resistance  to  high 
accuracy,  here’s  a  pair  you  can’t  beat.  Both  are 
precision  bui’’  operate  so  simply  that  even 

unskilled  us  lake  accurate  measurements 

rapidly. 

CAPACI  >R  ANALYZER-Model  6  12: 
Measures  (.apacitance.  Leakage,  Insulation  resist¬ 
ance  and  Power  factor.  An  unusually  wide  capaci¬ 
tance  range  provides  accurate  measurement  of 
virtually  any  capacitor  fr«>m  the  smallest  ceramic 
to  the  largest  oil-hlled  utilities  type.  Ask  for  Bulletin 
L-18A  for  complete  details. 

WHLATSTONE-LIMIT  BRIlXiE-Model  6320; 
C.ombines  the  fast  ”Go.  No-Go”  measuring  con- 
;  venience  of  a  Percent  Limit  Bridge  with  the  high 

accuracy  of  a  5-dial  Wheatstone  Bridge.  Yet  cost  is 
far  lower  than  separate  instruments  of  comparable 
quality.  Overall  range;  0. 1  ohm  to  111.11  megohms. 

/'  Percentage  selectors  adjust  from  J_  .05'',' to  •  20%. 
Complete  specifications  in  Bulletin  L-28. 

SHALLCROSS  M ANUFACTl  RING  COMPANY 
•  522  Pusey  Ave.,  Collingdale,  Pa. 

Sliallcross 


Radiac  Detector  Charger 

Chatham  Electronics  Corp.,  475 
Washington  St.,  Newark  2,  N.  J. 
Model  No.  XA-100  radiac  detector 
charger  offers  a  compact,  easy  to 
use,  portable  means  of  charging 
pen-type  fiber  dosimeters.  The 
charger  is  completely  self-contained 
and  does  not  require  tubes  or  bat¬ 
teries.  Polarity  is  dependent  upon 
the  direction  of  rotation;  hence  if 
a  dosimeter  is  overcharged  it  may 
be  zeroed  by  changing  direction  of 
turning.  The  charger  is  capable  of 
delivering  a  current  of  10  *  amperes 
at  an  output  voltage  up  to  3,000  v, 
positive  or  negative  polarity. 


Rectangular  TV  Picture  Tube 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  developed  type 
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El  Segundo,  Calif.  •  Phone  El  Segundo  1890 

t  Wacker  Drive  •  Phone  Franklin  2-3889 


General  Offices:  1521  E  Grand  Ave 

Chicago  Branch  Office  205  We 


miNOLIC  CAtrtIDOE 

. <4*  to  t* 

l*n9th . */»"  *2” 

Ctfrr««ih  Holf-wov*.  .  I.)  mo  to  60  mo 
Volto^o:  DC  owtpwt....20  volH  to 
10.000  voH< 


MUMETICALLY  SEAUD 

Otomotor . 3/16"  to  1*1/4" 

looflth.... . 9/16*  to  10* 

Curroot:  hoif-wovo.  .1.3  mo  to  60  mo 
Voltotfo:  DC  output. ....  .20  volH  to 
4.000  volt! 


SELENIUM  DIODES 

Diomotor . 4.100*  to 

loofth . 1.210*  to 

Output  Voltopo . . .  ^  . . .  20\ 
Output  Curroot...2B  uo  to 
Tompofoturo  looffo  KSO^C  ti 
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fVoduction  'Problem- 
Children”  LICKEP/ 


Rely  on  Clippard  specialization  to  save  you 
headaches,  heartaches,  dme  and  money. 

We  take  ''problem”  R.F.  coil  and  sub-as¬ 
sembly  children  off  your  hands,  replacing  "snafu”  operations 
with  smooth-sailing  production  and  profits. 


In  many  instances  the  creative  thinking  of  Clippard  design, 
produaion  and  control  engineers  also  results  in  significant 
mechanical  and  electrical  improvement.  We  produce  windings 
and  sub-assemblies  that  save  size,  weight,  critical  materials, 
money,  assembly  problems  and  produaion  delays  for  some  of 
the  foremost  names  in  elearonics,  and  can  do  the  same  for  you. 


A  manufacturers’  manufacturer,  Clippard  specializes  in  pro¬ 
duaion  runs  of  1,000,  10,000,  10,000,000  or  more  units  of  labora¬ 
tory  accuracy.  High  speed  coil  winding  and  control  equipment  of 
our  own  design  plus  a  staff  of  skilled  technicians  assure  you  the 
quality  coils  and  sub-assemblies  you  want,  when  you  want  them, 
with  a  minimum  of  rejects,  fuss  or  bother. 


Call  on  Clippard  to  free  your  production  facilities  for  more 
profitable  work ...  to  get  precision  coils  and  sub-assemblies 
quickly  and  economically,  ^nd  us  a  sample,  specifications  or 
other  details  for  a  prompt  solution  or  quotation,  NOW ! 


Wont  to  save  TIME  and  MONEY 
Testing  Resistors  and  Condensers? 

Send  for  cotalog  sheets  describing  our 
P.t.  5  Resistance  Comporitor  or  P.C.  4 
Capacitance  Comporitor.  Both  quickly 
poy  for  themselves  by  ollowing  un¬ 
skilled  operators  to  check  30  or  more 
components  per  minute  with  loboro- 
tory  accuracy  I 


INSTRUMENT  LABORATORY  INC. 

73M-90  Mwain  Rud  >  CIncInnaU  24.  Olila 
MANUMCTURERS  OF  R.F.  COUS 
AND  flECTRONIC  EQUIPMENT 


NEW  PRODUCTS  (continued) 

27EI’4,  a  27-in.  rectaiiKular  tv  pic¬ 
ture  tube.  It  i.'i  a  mafrnetic-focus, 
maKnetic-deflection,  all-glass  tube 
that  features  an  aluminized  back¬ 
ing  on  the  screen,  which  reflects 
light  emitted  from  the  back  surface 
of  the  screen,  providing  a  picture 
that  is  up  to  100  percent  brighter 
than  a  nonaluminized  27-in.  tube  at 
the  same  voltage.  Length  of  the 
tube  from  front  to  back  is  less  than 
23  in.  The  space  .saving  is  made 
possible  by  use  of  a  90-deg  diagonal 
deflecting  angle.  Recommended  op¬ 
erating  conditions  are:  anode  volt¬ 
age,  16,000  v;  grid  No.  2  voltage, 
300  v;  grid  No.  1  voltage,  -33  to 
—  77  v;  and  ion-trap  field  intensity, 
38  gausses. 


Self'iiiiim  Diodes 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  Two  new  selenium  diodes, 
types  ISl  and  5U1,  have  been  de¬ 
veloped  for  addition  to  the  line  of 
subminiature  diodes  now  in  produc¬ 
tion.  Type  ISl  is  rated  for  a  maxi¬ 
mum  input  of  26  v  rms  at  100-|ia 
output,  while  the  type  5U1  is  rated 
for  130  v  maximum  at  1.5  ma. 
These  new  diodes  augment  the  line 
of  eight  types  currently  being  pro¬ 
duced  for  operation  in  an  ambient 
temperature  range  of  50  to  100  C. 
The  units  are  completely  encapsu¬ 
lated  within  a  thermosetting  plastic 
to  protect  them  against  adverse  en¬ 
vironmental  conditions.  These  se¬ 
lenium  diodes  are  being  extensively 
used  to  provide  bias  for  tubes  in 
diversified  military  and  commercial 
electronic  equipment.  Measure¬ 
ments  are  as  follows:  type  ISl — 
0.10  in.  wide  X  0.21  in.  long;  type 
5U1— 0.30  in.  wide  X  0.25  in.  long. 


Pattern  Generator 

United  Technical  Laboratories, 
Morri.stown,  N.  J.  A  new  pattern 
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PLUG-IN  TYPES 


E-I  Rigid  Headers  feature  an  entirely  new  method  of  hermetic  sealing  developed 
by  Electrical  Industries.  This  method  of  construction  which  includes  solid  metal 
blanks  in  place  of  the  usual  thin  metal  stamping,  yields  a  header  that  is  far  more 
rugged  than  any  other  type  yet  produced.  The  result  is  effective,  permanent 
sealing  under  the  most  extraordinary  conditions  of  shock  and  vibration. 


—WITH  LONG  LEAKAGE  PATHS, 

TO  COUNTERACT  HIGH  MOISTURE 
AND  CORROSION  TROUBLES 

E-I  Terminals  of  this  type  provide  maximum  protection  against  feakage  due 
to  moisture  or  surface  films.  The  glass  bead  is  specially  shapied  to  increase  the 
leakage  path  yet  the  terminal  requires  no  larger  mounting  area.  Double  pro¬ 
tection  is  afforded  by  a  silicone  treating  of  the  terrrtijuL  Rugged  construction, 
plus  carefully  annealed  glass  per?uts  rough  handling  assembly  thereby 

reducing  rejects  of  assembled  coi^ponents.  All  E-I  ,]^minaTs  are  hot-tinned 


—  FOR  EVERY  GROUPED 
TERMINATION  REQUIREMENT  INCLUDING 


ftno-im,  rtuMiNAis. 

COPe»  niUUNAlS,  fHP  SIALS, 

ate.  WtITf  K)«  CATAIOCS.  — ^  - 

DIVISION  Of  AMnnX  flCCTXONfC  COUf. 


tv.  ^ 


4  SUMMER  AVENUE,  NEWARK  4,  NEW  JERSEY 


NEW  PRODUCTS 
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"don't  YOU  THINK  j 
IT'S  TIME  WE  GOT  A  ( 

TENNEV  ^ 
T-H  CHAMBER?' 


W  ith  full  program  control  to  meet  all 
Government  Specifications,  Tenney  TH  Cham¬ 
bers  are  designed  to  simulate  constant  or 
varying  climatic  conditions  for  testing  elec¬ 
tronic  components,  communications  equip¬ 
ment,  instruments,  and  similar  units.  Relative 
humidity  is  automatically  maintained  from 
20^0  to  95%  through  a  temperature  range  of 
35'F.  to  -I-  180  F.  Minimum  dew  point 
is  33  F.  Controlled  variations  can  be  repeated 
periodically  and  various  periods  of  repetition 
can  be  supplied.  W  ithin  the  approximate 
range  of  the  operating  cycle,  any  value  of 
humidity  and  dry-bulb  temperature — in  either  I 
constant  or  scheduled  program  —  may  be  ^ 

attained.  .  _ 

Interiors  and  exteriors  stainless  steel;  all 
chambers  fully  insulated  to  resist  high  heat.  Condi¬ 
tioning  equipment  integrally  mounted  within  the  chambers  with 
separate  panel  controls  outside.  Interior  shelving  adjustable  on 
1-inch  increments.  Other  features;  interior  drain,  heavy-duty  refrig- 
lerator  type  hardware,  vapor-tight  door  seals,  and  2-inch  side  ports. 


SPECIFICATIONS 

%  ‘ 

Model 

Inside 

Outside 

No.  of 

Common 

No. 

Dimensions 

Dimensions 

Doors 

to  oil 

Ik  I 

(in  inches) 

(in  inches) 

Models 

W  D  H 

X 

o 

Accurately  calibrated  thermo* 

TH-IO 

22x19x48 

28  X  25  X  74 

1 

static  controllers.  Air  circulating 
blowers  for  uniform  air  move* 

m 

TH-18 

42  X  18  X  48 

48  X  25  X  74 

2 

ment.  Current:  11D*volt,  60 

TH.27S 

36  X  31  X  36 

43  X  45  X  66 

1 

cycle,  single  phase. 

TH  30 

42  X  24  X  48 

48  X  31  X  74 

2 

Stainless  steel  interior  and 

TH37 

48  X  24  X  48 

54x31  x74 

2 

exterior. 

If 

INSTRUMENTATION 

Stondord:  Accurately  colibroted  indicating  thermostatic  controllers. 

Spociat:  (at  extra  cost)  Cycling,  recording,  and  speciol  instrumentation  ovoiloble 

for  all  models.  Thermopone  viewing  window.  Terminal  Pads.  Cams  to 
meet  specific  cycle  requirements. 


for  further  information  write: 


^enneu 

ING,  INCORPORATCO  W 


tNGINitRING,  INCORPORATCO  M 
Dept.  A,  26  Avenue  B,  Newark  S,  N.  J.  ® 

l»  AngelM  R*pr*Mnloliv«:  GEORGE  THORSON  t  CO  Chicago  R*pr*»nlativ*:  SPARTAN  ENGINEERING  CO. 
Engineers  and  Manufacturers  of  Automatic  Environmental  Test  Equipment 


generator  that  has  been  designed 
particularly  for  testing  tv  receivers 
and  tv  picture  tubes  has  been  an¬ 
nounced.  The  instrument  may  be 
connected  to  several  tv  chassis 
points  for  adjustment  data  or  used 
as  a  test  pattern  source  to  modu¬ 
late  tv  signal  generators.  The  unit 
acts  either  through  a  receiver’s 
video  system  so  that  horizontal  or 
vertical  lines  are  pro<luced  on  the 
picture  tube  screen,  or  tests  the 
overall  response  when  u.sed  to  modu¬ 
late  a  tv  signal  generator.  These 
lines  are  u.sed  to  correct  linearity 
and  centering  of  tv  images.  Model 
CB-101  pattern  generator  may 
al.so  be  connected  directly  to  tv  pic¬ 
ture  tube  pins  so  that  tube 
operation  may  be  checked  without 
removal  of  the  receiver  cha.ssis 
from  its  cabinet.  Special  leads  and 
connectors  are  supplied  for  con¬ 
necting  the  instrument  to  the  video 
amplifier  or  picture  tube  pins. 


C.uI(»rinietrio  Wallnieter 

G.  VV.  Associates,  P.  O.  Box  2268, 
El  Segundo,  Calif.  Model  KM- 
3/90-B  calorimetric  wattmeter  is 
designed  to  measure  accurately  the 
average  power  dissipated  by  a  sig¬ 
nal  source  in  the  frequency  range 
of  2,600  me  to  90,000  me.  It  has  a 
maximum  average  power  rating  of 
400  watts.  The  termination  is  cap¬ 
able  of  peak  powers  in  excess  of 
.500  kw.  Input  power  must  be  sup¬ 
plied  from  a  115-v  60-cycle  a-c 
source.  Power  consumption  under 
full  load  is  15  watts.  The  instru¬ 
ment  consists  of  a  combined  power 
supply  and  control  unit  housed  in 
one  cabinet,  and  the  calorimetric 
termination  in  a  separate  unit.  The 
termination  directly  matches  type 
RG-48/U  waveguide,  and  may  be 
matched  with  all  other  standard 
sizes  by  means  of  adapters.  These 
adapters  are  designed  to  operate 


A  TRUE  (athode*ray  voltmeter 


ATTUEPUSHOPA  BUTTON. 


Once  you  zero-set  a  new  Du  Mont  Type  304- A  it  is 
almost  automatic  to  measure  potentials  of  the  waveforms 
on  the  screen  of  the  cathode-ray  tube.  And  you'll  be 
surprised  to  find  out  how  much  more  you  know  about  your 
circuit;  how  much  easier  circuit  development 
and  production  testing  become  when  amplitude  calibration 
is  in  front  of  you  every  time  you  examine  a  waveform. 
The  new  Du  Mont  Type  304-A  will  make  your  job 
easier,  will  greatly  simplify  measurements  that  formerly 
were  difficult  or  inconvenient  to  make.  The  Type  304-A 
is  not  just  another  oscillograph;  it  is  a  true  cathode-ray 
voltmeter,  made  possible  by  a  precision  calibrator  and  the  tight- 
tolerance,  flat-face  Type  5ADP-  Cathode-ray  Tube. 
Only  through  the  combined  facilities,  unique  in  the  industry, 
of  the  Du  Mont  Cathode-ray  Tube  and  Instrument  Divisions 
could  the  Type  304-A  Cathode-ray  Oscillograph  have  evolved. 


SPECIFIUTIONS: 

#  Tight-toUronc*,  flat-foe*  Typ*  5ADP'  Cathed«*roy  Tub* 

#  V«rtical  and  horixontol  omplifitrs  flot  to  d.c.,  10%  down  at 
100  KC 

#  Oiroct  voltago  mootMromont  —  Rango«  0.1  to  1000  volts  full 
scolo,  rood  diroctly  from  oscillogroph  seal#;  5% 

ovoroll  occurocy 

#  High  sonsitivity  ~  At  full  goin«  0.025  volts/inch 

#  Undistortod  vortkol  and  horixontol  dofUction  moro  thon 
4  inchos 

#  Expansion  oquivatont  of  20  inchos  vortkolly  ond  30  Inchos 
horixontolly  with  full  positioning 

#  Drivon  and  rocurront  swoops  with  sync  Irmiting  —  Kongo,  2  to 
30,000  cps;  provision  for  oxtro-low  froquoncy  swoops  by 
extornolly  connoctod  capocitor;  moximum  writing  roto, 

1  inch/ysoc 

#  llluminotod,  numborod  scolo  ond  suitoblo  filtor  providod; 

Kolo  iliuminotion  vorioblo  from  zoro  to  moro  thon  odoquoto 
for  viowing  and  photogrophy 

#  Improvod  stability  of  vortkol  ompitfior 


duMont 


Pric*  .  $M3.00 


INSTRUMENT  DIVISION,  ALIEN  B.  DU  MONT  LABORATORIES,  INC,  1500  MAIN  AVE.,  CLIHON,  N.  J. 
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NEW  PRODUCTS  (continiwd) 

over  the  whole  bandwidth  allocated 
to  each  waveguide. 


Cost-cutting 
answer  to 
your  alignment 
problems 


Triiiiniin^  Plier 

•Mathias  Klkin  &  Sons,  3200  Bel¬ 
mont  Ave.,  Chicago  18,  Ill.,  now 
offers  a  new  lightweight  oblique 
cutting  pljer,  without  the  custom¬ 
ary  top  bevel.  With  this  new  design, 
the  entire  length  of  the  cutting 
knives  works  flush  against  the  cut¬ 
ting  surface,  permitting  a  close, 
clean  trim.  The  plier  is  especially 
useful  for  cutting  small  wires  or 
trimming  plastic.  The  extremely 
narrow  head  also  makes  it  ideal  for 
cutting  in  confined  places.  A  re¬ 
placeable  tempered  steel  spring 
keeps  the  plier  in  open  position  for 
immediate  u.se  without  the  neces¬ 
sity  of  opening  by  finger.  It  is  also 
available  without  the  leaf  spring  if 
preferred.  The  plier  may  be  had  in 
5-in.  size  only. 


-  Alignment  is  never  a  factor  when  you 

use  an  S.S. White  flexible  shaft  to  trans- 
mit  power  or  control  between  two 
points.  The  non-rigid  construction  of 
the  shaft  automatically  compensates  for 
any  misalignment  that  may  exist  —  and 

-  thereby  eliminates  the  costly  machining 

and  assembly  and  many  of  the  opera- 
tional  difficulties  often  experienced 
ITllrL _  with  rigid  couplings. 

-  S.S.White  engineers  will  be  glad  to 

make  recommendations  regarding  the 
^  most  suitable  shaft  for  your  specific 

-  problem.  Call  them  in  today.  There  is 

_  no  cost  or  obligation. 

WRITE  FOR  THE  FLEXIBLE  SHAFT  HANDBOOK 

256  pages  of  facts  and  data  on  hotv  to  select  and 
apply  flexible  shafts.  Copy  sent  free  if  you  tirite  for 
it  on  your  business  letterhead.  No  sales  follow-up 
will  be  made  unless  requested. 


.’\xial  Lead  Resistor 

Bond  Electronics  Corp.,  Spring- 
field,  N.  J.,  is  in  production  of  a 
newly  designed  true  axial  lead  re- 
si.stor  with  completely  noncorrosive 
joint.s  without  the  use  of  solders  or 
fluxes.  The  new  resistors  are  com¬ 
pletely  protected  from  cha.ssis  or 
mounting  surface,  due  to  the  true 
axial  termination,  affording  greater 
dielectric  path.  They  are  guaran¬ 
teed  to  exceed  the  requirements  for 
JAN  R-B-51,  are  made  to  all  stand¬ 
ard  tolerances  and  are  wound  in  a 
wide  range  of  alloys  to  meet  re- 


Western  District  Office  *  Times  Building,  Long  Beach,  California 
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REPIACING  A  HEADED  PIN  .  .  .  In  this 
hinge  pin  application,  Kollpin  is  sim¬ 
ply  and  inexpensively  driven  in  place, 
greatly  reducing  assembly  costs.  Con¬ 
stant  spring  tension  holds  Kollpin 
firmly  in  place  .  .  .  eliminates  loosen¬ 
ing  of  hinge  due  to  wear. 


REPIACINO  A  MACHINED  PIN  .  .  .  In  the 

lubrication  pump  assembly  of  the 
Cummins  HR-400  diesel  engine,  two 
Kidipins  are  used  as  positioning  dow¬ 
els.  Rollpins  are  self-retaining  in  pro¬ 
duction-drilled  holes  .  .  .  quick  to  as¬ 
semble  and  easy  to  remove. 


REPIACING  A  HUB  ON  A  GEAR  .  .  .  Roll- 
pin,  self-retained  in  shaft,  is  simply 
snapped  into  molded  slot  to  position 
sintered  gear.  This  application,  hy 
Ditto  Inc.,  effects  major  savings  in  as¬ 
sembly.  Ridipin's  high  shear  strength 
is  particularly  valuable  here. 


REPLACING  A  RIVH  .  .  .  Rollpin  serves 
as  guide  shaft  for  spring-loaded  elec¬ 
trical  interlock  contacts.  The  Square 
D  Company  reports  that  rivet  failure 
previously  occurred  at  the  clinched 
end  under  normal  o|)erating  impact 
and  vibration. 


REPLACING  A  SET  SCREW  .  .  .  Paper 
feed  rollers  are  quickly,  economically 
pinned  to  shaft  hy  Rollpins  in  this  of¬ 
fice  machine  made  hy  Ditto  Inc.  Flush 
fit  affords  neat  appearance  . . .  spring 
tension  assures  positive,  permanent 
positioning  of  rollers. 


REPLACING  A  BOLT  AND  NUT  . . .  Rollpins 
act  as  fasteners  and  pivots  for  the  link¬ 
ages  in  this  Miller  F.lectric  Welder. 
Rollpins  may  be  used  with  a  free  fit 
in  outer  or  inside  memliers  depending 
upon  product  design  requirements. 


TRADE  MARK 


FOR  DESIGN  INFORMATION-fill  out  and  mail  our  cou¬ 
pon.  If  your  plans  include  applicatians  similar  ta  those  on 
this  page — or  clevis  pins,  keys,  taper  pins  ar  stop  pins— you 
can't  afford  to  be  without  details  an  how  much  faster  and 
cheaper  Rollpin  can  da  the  jab. 


Rollpins  are  slotted,  tubular  steel,  preased-fit 
pins  with  chamfered  ends.  They  drive  easily 
into  holes  drilled  to  normal  tolerances,  com¬ 
pressing  as  tiriven.  Reaming,  tapering,  extra 
assembly  steps  are  eliminated.  Rollpins  are 
locked  in  place  by  tbe  constant  pressure  they 
exert  against  hole  walls.  Inserted  with  an  au- 
tomatic  press  or  by  hand,  Rollpins  are  readily  I 

removable  with  a  drift  or  pin  punch— and  re-  | 

usable  again  and  again.  I 

Elastic  Stop  Nuts  ivith  the  famous  red  collar  I 
are  another  ESN product  \ 


D«pt.  Elostic  Stpp  Nut  Corppratipfi  pi  Amprico 

2330  Vauxholl  Rpod,  Unipn,  Npw  Jprspy 
Pkotp  Mnd  m«  thp  following  fro#  informotion 
on  ESNA  Mlf4o<king  fostonort: 

□  Rollpin  bullotin  and  sampi*  Rollpins  Q  AN-ESNA  convorsion  chort 

□  Elostic  Stop  Nut  Bullotin  Q  Horo  it  o  drowing  of  our  product. 

Whot  fostenor  do  you  rocommond? 
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Nobatron 


builds  the  world’s  toughest  transformers 


Sorensen  &  Co.,  Inc.,  375  Fair- 
field  Ave.,  Stamford,  Conn.  Model 
E-300-1  Nobatron  is  a  B  supply 
designed  specifically  for  a  test  posi¬ 
tion  requiring  300  v  d-c,  regulated, 
at  the  relatively  high  current  of  1 
ampere.  Input  is  105-125  v  at  50-60 
cycles;  output  is  adjustable  from 
297  to  303  V  d-c  at  0-1  ampere; 
regulation  accuracy  is  il.O  percent 
for  line  and  load  changes  from  zero 


in  a  complete  range  for  every  need 


to  full  load;  and  ripple  is  10  mv. 


Crystal  Test  Set 

Microwave  Associates  Inc.,  22 
Cummington  St.,  Boston  15,  Mass. 
The  T104A  crystal  te.st  is  a  port¬ 
able,  completely  self-contained 
equipment  for  the  field  testing  and 
selection  of  1N23B  matched  crystal 
pairs  for  X-band  balanced  mixer 
applications  in  the  frequency  range 
of  8,500  to  9,500  me.  Provision  is 
made  for  testing  pairs  for  crystal 
current  balance,  i-f  impedance  bal¬ 
ance  and  leakage  power  (an  indica¬ 
tion  of  r-f  impedance  balance) — the 
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ll•<trlCQl/  A 
ln»utotK>n  H 
Heo^quorteri 


announces  its  most  significant 
compound  development  of  the  decade 


RAN  DAC 


the  thermosetting  encapsulating  plastic 


In  III*  past  t«n  yaon  Mitchall-Rand  hat  davalapod  a  groat  many  aloctrical  intulating  compounds  for 
tha  protactien  of  alactronic  ai«d  aloctrical  componantt.  Howavar,  in  RANDAC  Mitcholl-Xand  mokat  its 
most  significant  contribution  to  tha  aloctrical  ond  alactronic  industrios . . .  tha  davolopmant  of  RANDAC 
it  an  outstanding  achiovamonti 

RANDAC  is  a  100%  solid  rosin  for  ancopsuloting  ortd  tooling  aloctrical  and  alactronic  componantt . . . 
its  sharp  tharmoplostic  malting  point  parmits  "hot  malt"  dip-coating  in  thicknassos  from  25  mils  to 
moro  than  V*  inch  without  dangar  of  rasin  Row  or  damoga  and  without  tha  usa  of  a  cost  or  mold. 
Aftar  a  singla  cura  tha  RANDAC  bacomot  tough  and  infutiblo  contributing  ovorlasting  protoction  to 
tha  aquipmant  it  atKosas. 


RECOMMENDED  APPPLICATIONS 
for  RANDAC 


tUaRICAl 

PRORIRTIIS 

RANDAC  exhibits  »  high 
dielectric  strength  and 
is  well  suited  for 
corona  suppressing 
applications. 


Coating  and  encapsulating  for  pur¬ 
pose  of  moisture  resistance,  mech¬ 
anical  shock  resistance,  and  electri¬ 
cal  insulation  on:  Transformers,  Re¬ 
sistors,  Rectifiers,  CapKitors,  Tran¬ 
sistors,  Printed  circuitry,  Electronic 
assemblies. 


RISISTANCI  TO 
THIRMAl  SHOCK 

Transformers  coated  with 
RANDAC  have  withstood 
thermal  shock  tests  from 
room  temperature 
to-65C. 


HIGH 

TtMP£HATU*I  STARIIITV 
Maximum  unit  operating 
temperatures  of  above 
ISO  C  are  indicated  for 
,,  RANDAC  encapsulated 


Corona  control  by  void  filling  and 
coating  high  voltage  transformers, 
parts,  and  assemblies. 


ADHESION 

RANDAC  shows  excellent 
adhesion  to  most  metals, 
ceramics,  and 
plastics. 


Sealing  parts  such  as  capKitors 
resistors,  and  rectifiers,  into  metal, 
ceramic,  and  plastic  cases. 


Cast  embedment  of  electronic  parts 
and  assemblies. 


RANDAC  HERMETICALLY  SEALS  AND  ENCASES  ELECTRONIC  AND  ELECTRICAL  PARTS 
IN  THICKNESSES  FROM  2S  MILS  TO  MORE  THAN  Va  INCH  WITHOUT  THE  USE  OF 
CASTS  OR  MOLDS  OR  THE  NECESSITY  TO  EMPLOY  MULTIPLE  DIP  AND  CURE  CYCLES. 


A  working  sample  of  RANDAC  will  be  sent  on  letterhead  request, 


A  rARTIAL  LIST  OP  M-a  PtOOUCTS;  ritftOLAS  VAaNISMfO  TUaiNO.  TAH  AND  CIOTM  • 

insuuting  rAreas  and  twinis  •  CAOie  fiiiino  and  pothcao  compounds  •  friction 

TAPf  AND  SPlICe  •  TRANSFOeMIR  COMPOUNDS  •  FlilROLAS  SATURATID  SlUVING  •  ASSfSTOS 
SIHVING  AND  TAPE  •  VARNISHED  CAMARIC  CLOTH  AND  TAPE  •  MICA  PLATE.  TAPE,  PAPER.  CLOTH. 
TUeiNO  •  FiaERGLAS  atAIDED  UEEVINO  •  COnON  TAPES.  WEaaiNOS  AND  UEEVINGS  >  IMPIEO- 
F4ATEO  VAmiSH  Tuaiiw  •  INSULATIFM  VASNISHES  OP  All  TYPES  •  EXTRUDED  PLASTIC  TLWINO 
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NEW  PRODUCTS 


Uofitiniwd) 


FOR  CRITICAL  JOBS 


4PDT  RELAYS 


•  Operational  Shock  Resistance:  50  "G" 
Plus  (10-55  cycle  vibration  with  .060" 
total  excursion) 

•  Weight:  3.76  ounces 

•  Cubic  Displacement:  1.6  cubic  inches 


Desif^nod  for  such  applications  as  Riiitlcd  mis¬ 
siles,  rcx'kets,  super-sonic  and  hifth  altitude  jet  air¬ 
craft,  fire  control,  radar,  geophysical  and  computer 
apparatus.  Series  R  Relays  meet  all  rccjuirements  of 
USAF  Specification  MIL-R-5757A  .  .  .  and  far  sur¬ 
pass  many  of  them. 

Contact  ratings  throuf;!!  7.5  A.  resistive  for 
10(),(K)0  cycles  (30  .A.  resistive  for  100  cycles)  at  30 
V.,  D.C.,  or  115  V'.,  A.C.  Series  R  relays  have  run 
successfully  at  10  A.  resistive  for  1(K),(XX)  cycles  and 
30  .A.  resistive  for  100  cycles.  Contact  resistance  at 
the  end  of  the  tests  was  less  than  .030  ohms. 

Variations  in  basic  specifications  are  available 
to  meet  a  wide  variety  of  sjjecific  re<}uirements  in¬ 
cluding  temjx*rature  ranpes  from  —60'  up  to  2(K)'  C. 
and  coil  resistances  up  to  35,000  ohms.  Also  available 
for  socket  mountinp. 

Write  for  illustrated  bulletin  R- 
150  which  gives  detailed  per¬ 
formance  data  under  varying 
conditions. 

THE  HART  MANUFACTURING  COMPANY 
202  Bartholomew  Ave.,  Hartford,  Conn. 


three  characteristics  for  which  test 
limits  have  been  defined  in  the  pro¬ 
posed  JAN  specification  for  1N23B 
matched  pairs.  The  equipment  is 
entirely  self-calibrating. 


I  Elcclricul  Coil  Proteotioii 

j  Douglas-Randall,  Inc.,  102  High 
St.,  Westerly,  R.  I.  Protection 
I  against  damage  from  continued  ex- 
I  posure  of  electrical  coils  to  temper- 
I  atures  up  to  300  F  is  now  obtain- 
j  able  at  low  cost  with  the  process 
used  by  the  company  in  the  manu- 
1  facture  of  electrical  coils.  The  new 
i  process,  which  does  not  involve  the 
u.se  of  silicones,  provides  protection 
I  in  the  intermediate  temperature 
I  range  at  a  cost  only  slightly  above 
I  that  of  unprotected  coils.  Thus  the 
I  manufacturer  who  needs  300-deg 
protection  can  avoid  the  consider- 
I  able  cost  increases  resulting  from 
the  u.se  of  other  processes  that 
i  necessarily  go  to  500  F.  Both  ran- 
I  dom-wound  and  interleaved  coils, 
;  wound  on  either  round  or  rectangu- 
;  lar  bobbins,  can  be  furnished  with 
I  300-F  protection. 


.Microwave  Radio  System 

Radio  (  orp.  of  America,  Camden, 
N.  J.,  announces  a  short-haul  micro- 
wave  radio  system  for  communica¬ 
tion,  utility,  pipeline  and  vhf  opera¬ 
tions.  Type  CW-5B  microwave  relay 
equipment  operates  in  the  940  to 
960-mc  frequency  range  and  may  be 
used  for  point-to-point  communica¬ 
tions  over  distances  up  to  300  miles. 
The  equipment  serves  terminal  and 
automatic  relay  stations,  providing 
for  simultaneous  operation  of  five 
voice  channels  and  one  service  chan- 
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m  mm&n&ns  mem? 


type  275 

voltage  standing  wave 

ratio  amplifier  is  your  solution 

V 1*  :.v  ' 


#A.G.C.  maintains 
output  constant  within 
rt  Va  db  for  a  ±  3 
db  variation  in  the  r-f 
source. 


•  Wide  VSWR  ranges 
of  1:1.3,  1:3,  3:10, 
10:30,  ond  30:100. 


•  High  sensitivity— 1 .0 
microvolts  input  for  full 
scale  deflection. 


#  Input  circuit  —  Pro¬ 
vides  for  either  crystal 
or  bolometer  opera¬ 
tion. 


Type  275  Amplifier  is  a  hich  gain  linear  audio  amplifier 
designed  to  accurately  indicate  voltage  standing  wave  ratios. 
The  application  of  expansion  circuit  technir^ues 
provides  a  full  scale  deflection  of  1:U.  This  means 
greater  accuracy  for  low  VSWR  measurements. 

The  unit  may  Im  operated  as  cither  a  broadband  amplifier 
over  the  range  of  300  to  3000  c-p-s.  or  as  a  narrow 
band  amplifier  at  SOO,  1000,  and  1300  c.p.s.  The  square 
law  meter,  calibrated  to  read  directly  in  db,  and  the 
high  voltage  gain  of  140  db  make  this  amplifier 
particularly  suitable  for  microwave  attenuation 
measurements  with  a  bolometer  r-f  detector. 

Inquiries  invited — address  Dept.  E-12.  Are  you 
on  our  list  to  regularly  receive  “PRD  Reports”? 


ft  DIVELOPMINT  COMPANY*  Inc 

5S  JOHNSON  ST.,  BROOKLYN  1.  NEW  YORK, 
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Number  of  contpcts. . 
Mdiimum  wire  tiie 
Weight; 

Plug . 

Rtceptocle  . 

Ireokdewfi  veltege 
between  centactt: 


High-Power  Audio  Amplifier 

>Vestinghouse  Electkic  Corp.,  P.O. 
Box  2099,  Pittsburgh  30,  Pa.  Type 
FG  5/10  variable-frequency  audio 
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Wire  or  writ*  tor  cotolefl 
of  othor  typoi  or  odvlio 
your  spoclol  roqulromontt. 


i  MOLDED  PHENOLIC  BODIES  (in  accordance  with  MIL  P-14,  tvpe  MFE) 
mineral  filled— provide  mechanical  strength  as  well  as  high  arc  and 
dielectric  resistance. 


PRECISION  MACHINED  CONTACTS:  Pins' from  brass  bar  (QQ-B611)  and 
sockets  from  spring  temper  phosphor  bronze  bar  (QQ-B746a).  They  are 
gold  plated  over  silver  for  consistent  low  contact  resistance,  reduction  of 
corrosion  and  ease  of  soldering. 


RACK  AND  PANEL  MOUNTING:  Either  plug  or  receptacle  may  be  mounted 
on  a  chassis  or  panel  with  two  jf2  machine  screws. 


SPECIffCATfONS 


Sto  Itvtl .  3S00  VDC 

60,000  ft.  oltltudt . .  1000  VDC 


RECCPUClt 

JF-4t 


MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths  and 
reduces  the  number  of  moisture  and  dust  pockets. 


Another  special  design  added  to  our  extensive  line  of  miniature  connectors. 
The  JF-4  has  four  miniature  contacts  in  a  mineral  filled  phenolic  insert  body 
and  provides,  on  both  the  plug  and  receptacle,  two  transverse  mounting  holes 
for  right  angle  panel  or  chassis  mounting.  It  is  ideal  for  limited  space  and 
weight  requirements  in  portable  or  airborne  equipment. 


W*st  Ceost  RfOfKii.-  172f  WilshirD  Slvd., 
Sonto  Monko,  Culifumio 

W  Tra<kmBrk 


nel.  From  9  to  18  telemetering,  re¬ 
mote  control,  or  supervisory  cir¬ 
cuits  may  be  substituted  for  each 
voice  channel. 


Frequency  Meter 


Marconi  Instruments  Ltd.,  23 
Beaver  St.,  New  York  4,  N.  Y.,  is 
manufacturing  a  series  of  absorp¬ 
tion-type  frequency  meters  covering 
the  spectrum  from  125  to  4,000  me. 
Fundamentally  this  apparatus  con¬ 
sists  of  a  tuned  concentric  line  con¬ 
trolled  by  a  variable  capacitor  with 
a  9-in.  scale  dial  calibrated  directly 
in  frequency.  Visual  indication  is 
provided  by  a  250-aa  ammeter.  A 
type-N  fitting  equipped  with  probe 
antenna  permits  the  measurement 
of  transmitter  frequency  either 
through  radiation  or  directly  cou¬ 
pled  via  coaxial  connector.  Capable 
of  measuring  either  a  pulse  or  sine 
wave,  the  instrument  provides  ac¬ 
curacies  up  to  0.1  percent.  Size  of 
the  unit  is  6i  in.  X  6i  in.  X  4i  in. 
over  projections. 


GLENBROOK,  CONN.,  U.S.A. 


I 


Eqvipmeiit  designers  con  now  call  on  General  Electric 
to  investigate  and  approve  applications  of  thyratrons 
v/hich  are  not  covered  by  poblished  ratings 


PUBLISHED  RATINGS  ARE  MAXIMUM  LIMITS  FOR  A  SPECIFIC  SH  OF 
CONDITIONS.  The  published  ratings  of  a  G-E  thyratron  apply  to  a 
set  of  pre-established  conditions.  In  actual  practice,  your  new 
circuit  may  call  for  a  control  tube  with  higher  average  current 
capacity  than,  say,  the  GL-3C23’s  1.5  amp— yet  peak  voltage 
requirement  may  be  less  than  the  tube's  rated  1,250  v.  At  your 
lower  voltage.  Type  GL-3C23  may  well  carry  the  additional 
current!  General  Elearic  always  is  glad  to  suggest  such  possibilities. 

START  WITH  WIDEST  CHOICE  OF  HPESI  When  you  buy  an  overcoat, 
a  camera,  or  an  outboard  motor,  you  are  best  served  at  the  store 
that  offers  a  large  selection  of  types  and  sizes.  The  same  holds 
true  with  elearonic  tubes.  G.E.  builds  more  thyratrons  than  any 
other  manufacturer— 34  types  in  all.  You  are  more  apt  to  find 
the  exact  control  tube  you  need! 

THYRATRON  IS  A  G-E  “FIRST”!  General  Electric  pioneered  the 
thyratron,  which  means  longer  experience  with  the  tube,  greater 
know-how— more  opportunity  to  cross  check  design  against 
performance  in  all  types  of  applications. 

DISCUSS  YOUR  PROBLEM  WITH  G.E.I  A  staff  of  experienced  tube 
engineers  will  be  glad  to  analyze  your  control-tube  needs. 

You  may  wish  to  describe  these  by  letter,  or  ask  a  G-E  engineer, 
to  call.  There  are  more  G-E  thyratrons  . . .  they  will  do  more 
for  you!  General  Electric's  new  spot-rating  service  pinpoints  both 
advantages  to  your  benefit!  Tube  Department,  General  Electric 
Company,  Schenectady  5,  N.  Y. 


GENERAL^  ELECTRIC 


Wfcol  yaor  Miyratran  — O.  E.  •ffan 
ym  Vm  wMmI  cMc*  bi  Nm  bidMtry— 34  typM. 
Tkay  rn>,  hi  cwr—t.  from  0.1  oa# 

•9  !•  12.3  mmpt  hi  iMah  hwacw  vOaf,  fro* 
200  VHP  to  15,000  V.  Cliicw  oro,  Ow  ralhni 
of  ooo  or  owra  of  Mwio  (ohoi  wM  doioty 


NEW  PRODUCTS  (co«*.i.«d) 

amplifier  is  capable  of  delivering 
either  5  or  10  kw  output  power. 
This  power  amplifier  will  take  a  sin 
iial  of  about  10  mw  from  any  con 
ventional  30  to  10,000  cpa  source 
and  build  it  up  to  5  or  10  kw  with 
uniform  respon.se  (d  l.,5  db).  It 
is  u.seful  in  laboratories  where  a 
variable  frequency  power  supply 
is  required  or  in  conjunction  with 
hijrh  power  pulsing  equipment,  and 
also  in  many  industrial  processes. 


designed 
by  Microtran 
for  transistor 
circuitry 


MINIATURE  TRANSFORMERS 


Hermetically  sealed  transformers 
available  as  stock  items 


oo 


With  miniaturization  as  a  koynole  these 
MICROTRAN  transformers  were  designed  specifi¬ 
cally  for  Transistor  Circuitry.  Available  in  miniature, 
sub  miniature  and  micro  miniature  sizes,  dependent 
upon  current,  pvower,  and  frequency  response 
requirements.  ‘ 


UB  MINIATURE  TRANSFORMERS 

h —  ibi 

1  I 


At  MICROTRAN  you  will  find  a  well  staffed  circuit 
design  department  prepared  to  assist  you  in  your 
miniaturi2alion  problems.  Our  recent  development.s 
of  H  I  "Q  "  audio  transformers  for  single  frequency 
applications  have  permitted  substantial  reduction 
in  equipment  complexity. 


Coil  Forms 


These  ruqgedizpd  military  type 
items.  Immediate  delivery  on  her 
and  open  frame  units. 


its  are  stocK 
licolly  sealed 


National  Co.,  61  Sherman  St., 
Malden,  Ma.ss.,  has  announced  pro¬ 
duction  of  a  new  line  of  small  per¬ 
meability-tuned  ceramic  coil  forms. 
Designed  primarily  for  high-fre¬ 
quency  applications,  these  coil 
forms  conform  to  government  spec¬ 
ifications.  The  form  itself  is  made 
of  grade  L4  ceramic  (JAN-1-10). 
The  base  is  silver-plated  bras.s 
while  the  core  is  brass  or  iron. 
Nylon  rings  are  provided  to  .separ¬ 
ate  coils  if  more  than  one  is  wound 
on  the  same  form.  Small  holes  in 
these  rings  can  be  used  to  secure 
leads. 


MICRO  MlNlATliRE  TRANSFORMERS 


Open  units  are  Resin  impregnated  to  provide  thor 
ouqh  protection  from  adverse  climatic  conditions  and 
are  supplied  with  flexible  3  color  coated  leads. 


Standard  MIL  type  cases  for  military  applications 
are  available  on  special  order. 


Open  Fr«mc  Conttruct 


TRANSISTOR  TRANSFORMERS 


500  500  114.50 


nput-Line  to  emitter 


TFlAlOYY  Inout'Ni  t«ced«nce  aike  to  e«itter  50.000  I  500 


TFIAI5YY  I  lnterstaoe>col lector  to  emitter  1  50.000  I  500 


15.70 


50.000  500 


T4  TFlAiaYY 


Output-col lector  to  line 


T5  I  TFIAI3YY  Output'CoMector  to  speaker  I  50,000  I  6 


•AM  M  Prefix  to  indicate  miniature  size,  SM  for  sub-miniature  size,  MM  for  micro-miniature  size. 
Size  to  be  used  depends  on  D.C.  current,  frequency  response  and  power  output  requirements.  Write 
for  full  details. 


Microwave  Signal  Sources 

'  Kay  Electric  Co.,  Pine  Brook, 
I  N.  J.,  has  announced  a  new  .series 
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Wtite  tor  catalogue  w  and  name  at 
nearest  representative 

mifln'  CO 

t 

an  affiliate  of  Crest  Laboratories,  Inc. 

WHITEHALL  BUILDING,  EAR  RbCKAWAY  91.  N.  Y. 


It  splits  seconds  even  faster 


*  \4  * 


New  wire  spring  relay.  Older  relays  had  flat 
metal  springs  and  70  parts  to  be  hai^led,  com¬ 
pared  with  12  in  the  rww  model.  Relays  operate 
by  means  of  an  electromagnet  which  responds 
to  high-speed  pulses. 


luring  unit  of  the  Bell  System.  This 
is  twiee  as  fast,  uses  less  jxrwer  and 
costs  less  to  make  and  maintain. 

W  ith  speedier  relays,  switching  can 
be  done  with  less  equipment . . .  and 
calls  go  through  faster,  lire  wire 
spring  relay  is  a  practieal  example  of 
how  Bell  rclephone  Laboratories  and 
Western  I  '.lectric  p<K)l  their  skills  to 
impros  e  telephone  service  while  keep¬ 
ing  its  cost  down. 


In  \  split  second,  relays,  which  arc 
high-speed  switches,  set  uj)  dial  tele¬ 
phone  connections,  'l  licn  they  arc 
off  to  direct  the  next  call.  Yet  even 
this  speed  is  too  slow  for  Bell  Lib- 
oratorics  scientists  in  <iuest  of  still 
faster  switching. 

Scientists  and  engineers  devised  a 
new  relay  —  the  wire  spring  relay  — 
and  worked  out  the  production  prob¬ 
lem  w  ith  W'estern  Klcctric,  manufac- 


New  relays  must  be  able  to  operate  one  billion 
times— equal  to  once-a-second  for  30  years. 
Employing  a  sound  recorder  as  a  precision 
vibrator.  Bell  scientists  learned  to  evaluate  the 
effect  of  Sideways  motion  on  relay  life.  Such 
rubbing  motion  is  limited  to  one-thousamflh 


IMPROVING  TELEPHONE  SERVICE  FOR 


Relay  springs  as  they  come  from  Western  Electric 
molding  machine,  before  being  cut  apart  for  use. 
Molding  technique  saves  time  and  money  . . .  makes 
possible  the  maintenance  of  precise  adjustment. 


Dynamic  Fluxmeter,  developed  by  Bell  Laboratories, 
indicates  flux  build  up  in  intervals  of  25  millionths 
of  a  second.  Precise  information  like  this  was  essen¬ 
tial  to  higher  speed  operation. 


AMERICA  PROVIDES  CAREERS  FOR  CREAUVE 


MEN  IN  SCIENTIFIC  AND  TECHNICAL  FIELDS 


A 

■1  1 

1 

m 

•  1 
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MEASURE 

TENSION 


glance . . . 


with  ^ 
Apeo  Mossberg 
Torque 
Tools 


I  of  signal  sources  for  microwaves 
I  from  1,245  me  to  9,660  me.  These 
instruments,  known  as  Centilators, 
may  be  used  for  the  following  pur¬ 
poses:  (1)  checking  scale  models 
of  antennas  in  the  lower  frequency 
bands;  (2)  as  an  experimental 
transmitter  for  point-to-point  com¬ 
munication;  (3)  for  general  labo¬ 
ratory  use;  (4)  for  educational 
institutions  and  other  instructional 
purposes;  (5)  for  microwave  re- 
j  ceiver  sensitivity  checks;  and  (6) 
for  frequency  response  and  band¬ 
pass  characteristic  measurements 
or  microwave  receivers  and  sys¬ 
tems.  Each  Centilator  consists  of 
a  reflex  klystron  oscillator,  an  out¬ 
put  transmission  line  system  with 
an  attenuator  and  a  crystal  de¬ 
tector,  a  sawtooth  generator  that 
provides  signal  for  sweeping  the 
klystron  frequency,  and  a  regu¬ 
lated  power  supply. 


THERE’S  NO  NEED  for  costly  delays  in  testing  and  measuring  ‘ 
the  final  tension  on  assembly  screws  in  precision-built  electronic 
equipment.  Today,  you  con  do  the  job  quickly,  accurately  and  at  a 
minimum  cost . . .  with  Apeo  Mossberg  Torque  Screw  Drivers. 

ESPECIALLY  DESIGNED  for  greater  convenience,  Apeo  Torque 
Screw  Drivers  feature  easy-to-read  dials  for  accurate,  instantaneous 
measurements.  Every  Apeo  screw  driver  is  easy  to  handle  . . .  simple 
to  operate  .  .  .  completely  dependable.  There  are  no  springs  or 
intricate  parts  to  get  out  of  kilter.  Each  driver  is  equipped  with  a 
standard  Stanley  tool  holder  to  accommodate  interchangeable  bits 
for  tightening  ond  testing  torque  on  all  types  of  screws  —  including 
light  plastic  screws  where  precision  tightening  is  on  absolute  necessity. 

YOU’LL  FIND  that  Apeo  Torque  Screw  Drivers  are  available  in 
a  complete  range  of  sizes  —  from  the  0  to  6  inch  ounce  size  for  light 
bench  work  to  the  0  to  24  inch  ounce  models  with  large  positive  and 
positive-negative  dials  for  every  job  in  the  shop.  Get  the  complete 
details  on  these  and  other  Apeo  Mossberg  Torque  Tools  for  Industry 
from  your  distributor  or  write  direct.  Apeo  Mossberg  Co.,  189  Lamb 
Street,  Attleboro,  Mass.,  U.  S.  A. 


m 


ATTLEBORO,  MASS. 


Regulated  Power  Supply 

Universal  Electronics  Co.,  2012 
South  Sepulveda  Blvd.,  Los  Angeles 
25,  Calif.  The  new  model  300A  reg¬ 
ulated  power  supply  furnishes  con¬ 
tinuously  variable  voltage  from  0 
to  500  V  d-c  at  0  to  300  ma.  Bias 
voltage  supplied  can  be  varied  from 
0  to  —150  V  at  2  ma  maximum.  Also 
furnished  from  the  unit  are  two  in¬ 
dependent  outputs  of  low  a-c  volt¬ 
age  that  may  be  used  separately  or 
combined  to  give  either  6.3  v  at  6 
amperes  or  12.6  v  at  3  amperes.  In 
addition  to  high-gain  amplification, 
filament,  line  and  load  compensation 
circuits  are  featured  to  secure  the 
supply’s  strict  regulation  of  less 
than  0.2-v  variation  of  the  high 
voltage  from  no  load  to  full  load, 
0  to  500  V,  or  for  line  fluctuations 
from  105  to  125  v.  Hum  voltage  is 
unusually  low  at  2  mv  rms  for  any 
voltage  or  load  within  ratings.  In- 


Yuletide  joys  of  ’52  will  again  include  many  Xmas  electrical 
gifts  controlled  by  Guardian  Relays.  Despite  circumstances 
that  enlist  more  Guardian  Relays  for  jobs  in  war  planes, 
tanks,  communications,  bomb  releases  and  gun  controls. 
Guardian  Relays  are  still  available  in  quantity  for  improved 
controloi  peacetime  products. The  Guardian  Series  335  D.C. 
Relay  is  a  typical  unit.  It  has  been  furnished  to  both  MIL-R- 
5757  and  MIL-R-6106  in  open  and  sealed  versions  and  is 
manufactured  under  MIL-Q-5923  A  standards. 

Generous  coil  winding  area  permits  single  windings  up  lo 
15,000  ohms.  Power:  Normal  3  Vi  watts.  Bakelite  insulated  tested 
at  900  V.,  60  Cyc.  Built-in  delay  with  copper  head  for  delayed 
attract  up  to  .06  second  and  copper  heel  for  delayed  release  up 
to  0.1  second.  Contacts  V*"  dia.  silver,  12  amps  at  24  V.,  D.C. 
Maximum  combination  up  to  4  PDT  (with  12  amp  contacts).  Open 
type  mounting,  metal  cover,  or  hermetically  sealed  with  leads 
or  screw  terminals.  Special  brackets  to  order. 


Series  335  D.C.  loloy 


AN  33)2*1  . .  •  Htrmoticolly 


1625-P  W.  WALNUT  STREET 


CHICAGO  12,  ILLINOIS 
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ternal  impedance  is  less  than  1  ohm 
for  d-c  and  less  than  0.25  ohm  from 
20  cycles  to  50  kc. 


Field  Strength  Meter 

Industrial  Television,  Inc.,  369 
Lexington  Ave.,  Clifton,  N.  J.  The 
IT-106R  field  strength  meter  is  de¬ 
signed  to  fill  the  growing  need  for 
field  strength  measurements  of  both 
uhf  and  vhf  tv  signals.  A  speaker  is 
included  and  supplemental  equip¬ 
ment  in  the  form  of  a  battery  pack 
is  provided.  Channels  2  through  82 
are  covered,  72  or  300  ohm  input, 
and  signal  strength  from  0  to  50,- 
000  [iv  is  read  on  a  4}-in.  rectangu¬ 
lar  meter. 


PYROFERRIC  IRON  CORES 
are  scientifically  manufactured, 
under  strictest  quality  controls 
and  rigid  maintenance 
of  close  electrical 
and  mechanical  tolerances. 


PYROFERRIC  services 
are  available  for  the  engineering 
of  your  core  production  requirements 
.  .  .  your  letterhead  request 
for  Catalog  22A 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
^  materials,  design  considerations, 
B  standardization  data, 

P  uses  and  other 

helpful  data. 


Pulse  Generator 

Carlson  &  Nicholson,  Inc.,  497 
Maynard  Drive,  Kuffalo  21,  N.  Y. 
Model  7  pulse  generator  is  designed 
for  laboratory  use.  It  generates 
video  pulses  from  approximately 
0.2  |isec  to  2,000  |isec.  This  range 
is  divided  into  four  scales.  These 
scales  are  continuously  adjustable 
with  a  smooth  vernier  drive,  which 
operates  a  pulse-length  control  ele¬ 
ment.  This  element  is  a  two  bear¬ 
ing,  ceramic  insulated,  variable 
capacitor,  thus  insuring  stability 
of  calibration.  Both  positive  and 
negative  pulses  are  available,  simul¬ 
taneously,  from  coaxial  connectors 
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^^What  would  you  have  done?” 
asks  Mr.  George  Fehiman 

Exetuthe  Vice-President,  Betnap  &  Thompson,  Inc.,  Chicago— merchandise  prize  incenlit  e  programs 


"Recently,  we  had  to  deliver  prize 
material  to  client  sales  meetings,  sched¬ 
uled  all  over  the  country  for  the  same 
day. 

"We  were  forbidden  to  ship  early— 
and  we  must  not  be  late !  What  would 
you  have  done? 

"We  called  Air  Express. 

"Within  24  hours,  almost  1,000  ship¬ 
ments  were  dispatched.  All  arrived  on 
schedule.  Not  a  single  call  or  wire  in¬ 
quiring  about  a  shipment  was  received ! 


"VC'e've  become  accustomed  to  that 
kind  of  service  from  Air  Express. 
What’s  more— on  practically  every  ship¬ 
ment  we  make,  the  Air  Express  rate  is 
lowest  in  the  field.  These  rate  differ¬ 
ences  often  save  several  hundred  dollars 
in  one  day’s  shipping! 

"Our  business  has  grown  from  $4>/2 
million  yearly  sales  3  years  ago,  to  more 
than  $9  million  this  year.  We  give 
credit  for  an  important  ’assist’  to  Air 
Express !" 
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GETS  THERE  FIRST 


Division  of  Railway  Express  Agency 
I9i2  —  our  2ith  year  of  service 


SQUARE  WAVE 


With  a  Type  105  you  can  quickly  and  accurately  test 
equipment  having  a  pass-band  of  a  few  cycles  per  sec¬ 
ond  to  20  me.  The  square  wave  generated  has  flat  hori¬ 
zontal  portions  for  low  frequency  checks,  and  a  rise¬ 
time  of  0.02  fisec  into  a  load  of  100  ohms  or  less  for 
high  frequency  work.  Frequency  range  of  the  square 
wave  is  continuously  variable  from  25  cps  to  1  me.  The 
direct  reading  frequency  meter  is  accurate  within  3*4 
of  full  scale. 

The  Type  105  can  be  easily  synchronized  with  a  fre¬ 
quency  standard  if  desired.  A  sync  output  of  obout  5  v 
is  available  for  external  use.  Square  wave  output  ampli¬ 
tude  is  continuously  variable  from  0  to  100  v  peak  to 
peak  across  an  internal  600  ohm  load.  Current  avail¬ 
able  for  external  laad  —  0  to  160  ma.  All  dc  voltages 
electronically  regulated. 

Type  1 05  —  $395  f.o.b.  Portland,  Oregon 


PRODUCTION  TESTING 

Here  is  a  low  cost  square  wave  generator  for 
production  line  testing  of  amplifiers,  filter  net¬ 
works  and  attenuator  circuits.  The  Type  104A 
generates  four  fixed  frequencies  —  50  cps,  1 
kc,  100  kc,  and  1  me.  Risetime  of  the  two  high 
frequencies  is  0.02  /isec  without  overshoot. 
Amplitude  of  both  low  frequency  outputs  is 
continuously  variable  from  0  to  50  v  and  accur¬ 
ate  within  3 Vo.  Selected  frequencies  will  be 
supplied  on  special  order. 

Type  104A  —  $195  f.o.b.  Portland,  Oregon 


TYPE  104A 


TEKTRONIX,  Inc 

P.  O.  lex  831  A,  Portland  7,  Oregon  Coble:  nKTRONIX 


NEW  PRODUCTS  (continued) 

on  thf  front  piinel.  The  pulse  jrt'ii- 
erator  is  ilesif'iied  to  operate  from 
a  117-v  60-eyele  .source. 


Rt^ronlrr 

.M  INNE.APOUS  -  HONEYWtXL  REGU¬ 
LATOR  Co.,  Wayne  &  Windrim  Ave., 
I’hiladelphia  44,  Pa.,  has  desiRned  a 
strip  chart  recorder  for  simplifyinj? 
measurement  and  recording  a  large 
number  of  variables.  The  instru¬ 
ment  features  adjustments  to  vary 
span,  suppression,  damping  and 
amplifier  sensitivity.  It  will  be  pro¬ 
duced  in  single  and  multipoint  mod- 
‘Is.  The  highly  flexible  multipur- 
po.se  test  device  can  measure  and 
rc*cord  varied  spans  as  well  as  the 
magnitude  of  various  electromotive 
forces  develojml  by  strain  gages, 
thermocouples,  tachometers  and 
mi.scellaneous  laboratory  equipment 
that  provides  a  d-c  signal  output. 
The  recorder  has  been  succes.sfully 
used  for  rocket  testing  and  other 
aircraft  applications. 


Laboratory-Type  Meier 

PhaosTRON  Co.,  151  Pa.sadena  Ave., 
South  Pa.sadena,  Calif.,  is  in  pro¬ 
duction  on  a  new  laboratory-type 
in.strument,  ruggedized  for  field 
service  and  available  as  a  d-c  volt¬ 
meter,  a-c  voltmeter  and  d-c 
milliammeter.  Each  instrument 
features  5  full-scale  ranges,  a  range 
and  .scale  changer  that  automatic¬ 
ally  changes  meter  electrical  char¬ 
acteristics  to  correspond  to  the  se¬ 
lected  scale,  a  mirror  scale  for 
laboratory  precision  and  :i-way 
binding  posts.  These  instruments 
are  available  singly  and  in  sets  of 
four,  and  make  possible  simultan¬ 
eous  measurement  of  2  or  more  cir¬ 
cuit  characteri.stics.  They  provide 
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broke  a  Mtffleneck 


A  manufacturer  of  sub-miniature 
tubes  used  in  guided  missies  and 
proximity  fuses  came  to  Kahle 
recently  with  this  problem;  by  using 
hand  and  semi-automatic  methods 
to  produce  his  bulbs,  the  reject 
rote  ran  very  high.  This  caused  a 
bottleneck,  since  production  of  the 
tube's  internol  elements  was 
always  far  ahead  of  the  bulb 
supply.  Kahle's  solution  was  to 
design  and  build  the  fully  automatic 
bulb  making  machine.  Model  1991, 
shown  here.  This  machine  — 
capable  of  making  flat,  oval, 
oblong,  square  and  round  bulbs  — 
offered  the  perfect  combination 
of  production  and  precision  by 
producing  tubulated  bulbs  with 
precise  internal  dimensions  at  a 
rate  of  1 300  units  per  hour. 


This  is  but  one  of  hundreds  of 
problems  solved  by  Kohle.  In  every 
case,  Kahle's  experience  and 
ability  have  resulted  in  the  design, 
development  and  production  of 
a  machine  engineered  to  produce 
results  as  specified.  Working 
closely  with  your  organization, 
Kahle's  experienced  staff  af 
electronic  and  equipment 
engineers  will,  at  yaur  request, 
recommend  a  solution  to  your  own 
specialized  praduction  problems. 
Learn  haw  Kahle's  mare  than  40 
years  of  practical  experience  can 
benefit  you . . .  write  Kohle  now. 
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an  accurate  and  sensitive  means  for 
i  electrical  measurement  in  the  labor- 
j  atory,  on  the  production  line  and 
I  for  field  use. 


UHF  Antennas 


CAROL  CABLE 


Technical  Appliance  Corp.,  Sher-  j 
burne,  N.  Y.,  announces  two  new  | 
uhf  antennas.  The  Bow-Tie  is  a 
stacked  four-element  antenna  for  ; 
maximum  gain.  The  four  elements  i 
are  factory  preassembled  to  a  4-ft  ' 
mast  section  complete  with  Q-bars 
and  stand-off  insulators  and  fits  i 
an  additional  4-ft  section  of  mast  ' 
which  is  included  to  provide  clear¬ 
ance  above  the  roof.  A  companion 
model  for  full-channel  coverage  is  i 
the  Bow-Low  consisting  of  a  Bow-  ; 
Tie  antenna  in  conjunction  with  an 
all-channel  antenna  designed  to  be 
mounted  on  an  8-ft  mast.  Tubular 
twin-lead  transmission  line  is 
recommended  for  use  with  these  : 
antennas.  ! 


.  .  .  for  prompt  service 


Carol  Cable’s  complete  manufac¬ 
turing  facilities  assure  you  efiScient 
service  and  prompt  delivery.  We 
draw  our  own  wire,  and  formulate 
our  own  insulation  from  all  modem 
synthetic  mbbers  and  plastics.  Your 
orders  are  engineered  and  manufac¬ 
tured  by  an  organization  that  oper¬ 
ates  as  an  integrated,  indepenclent 
unit,  without  intermediate  profits. 

Constant  laboratory  control  over 
raw  materials,  work  in  process  and 
finished  cable  is  your  guarantee  of 
dependable  performance  of  all  Carol 
products. 

Your  wire  and  cable  problems  will 
receive  our  immediate  attention. 
Write  to  us  today! 


Noise  and  Distortion  Analyzer 

Empire  Devices,  Inc.,  38-25  Bell 
Blvd.,  Bayside,  N.  Y.  Model  ND-110 
noise  and  distortion  analyzer  is  a 
harmonic  wave  analyzer  capable  of 
measuring  the  mean  power  of  com¬ 
plex  signals  (broad  band)  and  the 
distribution  of  this  power  within 
the  ultra.sonic  frequency  spectrum 
(narrow  band).  Frequency  range 
is  4  to  110  kc.  Broad-band  sensi¬ 
tivity  is  —80  dbm  to  -f20  dbm, 
with  accuracy  of  ±1  db;  narrow- 
band  sensitivity,  —110  dbm  to  -f  20 
dbm,  with  accuracy  of  ±2  db.  The 
instrument  has  an  essentially  flat 
pass  band  of  3,200  cycles  (^1,600 


For  the  finest  magnetic 
transducer  heads  look  to  BRUSH 

The  new  magnetic  head  is  designed  for 
dual-track  recording  reproducing  on  14 
inch  tape.  It  features:  dimensional 
stability  .  .  .  Mu-metal  shielding  .  .  . 
single-hole  mounting  .  .  .  high  output 
.  .  .  greatly  extended  frequency  range 
. . .  resin-embedded  construaion. 

BK-1090-RECORD/REPRODUCE  HEAD 

track  width  .  0.090  inch 

gap  Ungth  . 0.(X)025  inch 

inductanc*  .  S29  millihanryi 

The  new  low-power  erase  head  is  a 
highly  effective  companion  to  the  record/ 
reproduce  head. 

BK-inO-ERASE  HEAD 

track  width  .  0.110  inch 

inductance  .  S5  millihanryt 

•rata  currant . 10  milliamparet 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries  will 
receive  the  attention  of  capable  engineers. 


THE 


DEVELOPMENT  COMPANY 
9405  Ptiklsi  kn.  •  CImliM  14.  OMa 

PMHihctric  Crystih  mE  Cinaks 

Mifiitic  licirEai  Eiaipaiit 

, _ a  ram  ^^**1**  IlliCIS  •  HltllSIKS 
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5, OCX), 000- 


Sensational  Advancements  In  Science  &  Industry 
Created  the  Need  for 

THE  NEW  1^==^ 

SMxMele/x.  ^ 

CAPACITORS  IMl  I 


Curve  #  1106  shows  the  effect  of  charging  time 
on  insulation  resistance  at  20’  C. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 


OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  6  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  -fO.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 1800  hours 

Q  AT  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 


SEND  FOR  CATALOG  7777  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  Stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggest^  applications  of  the  vari¬ 
ous  types  now  availi^le  will  oe  found  in  this  catalog. 


STABELEX  *‘0“  CAPACITORS 

ECT  Of  CHARGING  T 

lation  resistance  i 

CURVE  #1106 


INDUSTRIAL  CONDENSER  CORPORATION 


I  3244  N.  Coliforala  Avenue 
I  Chkoge  IS,  Illinois,  U.S.A. 

I  PleoM  (ond  me  my  FREE  copy  of  your  sew  Cotolog  1117  on 
*  Stobelex  "D"  Copocitors. 


I  Company . Fosition 

I  Streot  . 

I  City . Zeno  . Stale 


ous  types  now  avaih^le  will  be  found  in  this  catalog.  hHMBMMBBBMnoonannnMHBHMBHHHH 

Mfrs.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS  and  RADIO  INTERFERENCE  FILTER 
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cycles  from  center  fre<iuency). 
Response  is  down  a  minimum  of  85 
db  for  all  frequencies  that  are  re¬ 
moved  from  the  center  frequency 
by  at  least  i  2,400  cycles. 


^SSllS  OT  PtH 

L  ^ — T 

\  . $ - ? 

\  »A\STP<V.tS  .  $ - ■ 

\  \Ct  TORU^^S  $ - 

\%  ^ - 
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Switeh  Assemblies 

Micro  Switch,  Division  of  Minne- 
apolis-Honeywell  Regular  Co.,  Free¬ 
port,  111.,  is  in  production  of  pre¬ 
cision  tofftrle  switch  as.semblies  of 
a  new  type  for  multiple  circuit  con¬ 
trol.  Built  primarily  to  meet  the 
exacting  vibration  resistant  re- 
(piirements  of  aircraft,  the  assem¬ 
blies  will  find  wide  use  in  any  elec¬ 
trical  e(]uipment  where  manual  or 
mechanical  multiple  circuit  control 
is  required.  The  assemblies  are 
available  with  from  one  to  10 
double-throw  .switching  elements, 
all  operated  by  a  sinffle  lever.  The 
lever  may  be  detented  in  the  center, 
and  either  or  both  extreme  posi¬ 
tions,  or  may  he  self  returning  to 
the  center.  Each  switching  element 
is  Underwriters’  Laboratories  listed 
at  10  amperes  up  to  250  v  a-c,  and 
will  handle  .10  v  d-c  inductive  loads 
at  10  amperes  at  sea  level  and  6 
amperes  at  50,000-ft  altitudes. 


A  technician  with  thorough  electronic  training  and  adequate  experience  has 
the  "know-how"  that  radio  and  television  owners  will  pay  for  when  their  sets 
are  in  trouble.  When  the  technicion  has  invested  in  testing  instruments  and 
other  technical  aids  for  diagnosing  trouble,  he  has  the  "where  with"  to  help 
convert  this  "know-how"  to  efficiency  and  profits.  ^ 

Every  technician  realizes  that  all  of  the  "know-how"  that  it  is  possible  to 
ocquire  (through  study,  experience,  and  mistakes)  is  not  worth  much  until  he 
can  make  it  pay  off.  If  he  were  to  stop  and  figure  how  much  his  "know-how" 
actually  cost  him  over  the  years,  in  both  time  ond  money,  he  would  be  amazed 
at  the  amount.  The  average  technician  spends  thousands  of  dollars  before  he 
is  classed  as  an  expert.  The  "where-with"  investment  is  small  by  comparison. 

Successful  service  technicians  always  consider  the  dollars  and  cents  invested 
in  training,  experience,  testing  instruments  and  other  technical  aids  when  they 
establish  their  service  charges.  They  know  that  the  only  reason  any  technician 
can  consistently  locate  trouble  in  minutes  instead  of  hours  is  because,  he  has 
both  the  "know-how"  ond  the  "where  with". 


SUPREME  BY  COMPARISON 


Raiip*  ('.ulibrulor 

.MIS.'^OI'KI  UKSKARCII  I.AItORATORIKS, 
Inc.,  2101)  L(M.-ust  St.,  St.  Luuis, 


MULTI-METERS  •  TUBE  TESTERS  •  COMPOSITE  VIDEO  GENERATORS  •  OSCILLOSCOPES 
SIGNAL  GENfRATORS  •  VACUUM  TUBE  VOLTMETERS 
PANEL  METERS  •  SPECIAL  PURPOSE  INSTRUMENTS  FOR  GOVERNMENT  AND  INOUSTRV 

Supreme,  Incorporated  Greenwood  18,  Mississippi 
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What  Rauland  means  by 
Perfection  Through  Research 


Rubber  model  for  studying  electron  opti¬ 
cal  designing— basis  lor  Rauland's  exclu¬ 
sive  Indicator  Ion  Trap. 


Alignment  of  the  screen  and  parallax 
mask  of  tri-color  tube  containing  approxi¬ 
mately  a  million  fluorescent  dots. 


All-electronic  tri-color  tube  in  electronic 
receiver  system  (left)  in  comparison  with 
mechanical  system  (right). 


Inspection  and  checking  of  perforations 
.0075'  in  diameter  in  masks  of  tri-color 
picture  tubes. 


Rauland  large- screen  projectors  using 
three  different  optical  systems,  all  of  which 
give  theater-sixe  pictures. 


Careful  study  of  the  formation  of  thin  Examination  with  polarimeter  permits  A  physicist  using  a  Rauland-developed 

metallic  films  in  a  vacuum  .  .  .  basis  for  careful  control  of  strains  for  superior  radiation  meter  in  checking  X-ray  radia- 

the  aluminizing  of  tubes.  glass-to-metal  sealing.  tions  from  cathode  ray  apparatus. 

THE  RAULAND  CORPORATION 

nT^eyt-^ejcsLiarL.  Tkjujxu^  J^eA-ejouruiA- 

4345  N.  KNOX  AVINUE  •  CHICAGO  41,  IlllNOIS 
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Mo.,  announces  a  model  312  range, 
range-rate  calibrator  that  may  be 
used  in  the  laboratory  or  produc¬ 
tion  line  to  provide  a  simulated 
target  for  accurately  and  rapidly 
checking  the  range  and  range-rate 
of  radar  gun-laying  or  ranging 
.systems.  Operating  from  an  ex¬ 
ternal  or  internal  trigger,  this  in¬ 
strument  will  check  or  calibrate 
range  with  an  accuracy  of  0.25  per¬ 
cent  from  0  to  50,000  yards  (in 
steps  of  0  to  500,  0  to  5,000  and  0 
to  .50,000)  and  range-rate  either  in 
or  out  from  0  to  1,500  knots  with 
an  accuracy  of  0.5  percent.  The 
instrument  has  a  variable  stabi¬ 
lized  prf  from  100  to  10,000  pps 
and  has  variable  outputs  for  both 
positive  or  negative  trigger  and 
target  pul.ses.  Although  the  model 
312  was  designed  for  60-cycle  oper¬ 
ation,  400-cycle  models  are  available 
and  the  company  can  supply  any 
combination  of  range  and  range- 
rate  on  reque.st. 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-il  lamp  and 
was  intended  for  use  in  the  cabs  of  great 
diesel  locomotives. 


tCIUlL  VK 

Cat.  #i)3S2MII 


THE  LITTLE  ONE 


The  miniaturization  program  on  defense 
products  required  the  development  of  this 
sub-miniature  light.  It  is  used  on  communication 
equipment  and  aircraft.  Midget  flanged  base 
bulbs  to  fit  are  rated  1.3,  6,  12,  and  28  volts. 


Cat.  #B-1930-62I 


Diaico  HAS  THE  COMPLETE  LINE 
of  INDICATOR  and  PANEL  LIGHTS 


Thermal  Time  Delay  Relay 

Eureka  Television  and  Tube 
CoRP.,  Hawthorne,  N.  J.  The  “Snap¬ 
per”  type  spdt  relay  has  these  fea¬ 
tures:  snap  action;  small  size;  light 
weight;  low  operating  temperature; 
operation  in  any  position;  high 
contact  rating ;  gas  filled ;  consistent 
timing;  and  mechanical  structure 
that  insures  durability  and  long 
life.  Voltage  is  6.3,  26.5  and  115  v 
or  as  required  (a-c  or  d-c) ;  power 
— 3  watts  maximum;  contacts — 6 


to  suit  your  own  special  conditions 
and  requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your 
needs.  Let  our  engineering  department 
assist  in  selecting  the  right  tamp 
and  the  best  pilot  tight  for  YOU. 

Write  for  the  Diaico 
HANDBOOK  of  PILOT  LIGHTS 


Foremost  Manufacturer  of  Pilot  Lights 


60  STEWART  AVENUE,  BROOKLYN  37,  N.  Y. 
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Rying  ^ 
Saucers  ? 


Frankly  we  don’t  know  if  they’re  fact  or  fiction  ...  but  if  they 
are  fact  it  wouldn’t  surprise  us  a  bit  to  learn  that  some  extra¬ 
terrestrial  manufacturer  has  incorporated  Seletron  Selenium 
Rectifiers  and  R.  R.  Co.  Germanium  Diodes  into  the  design. 

That’s  because— as  pioneers  in  the  field  of  electronic  develop¬ 
ment— we’ve  had  our  hand  in  some  of  the  most  difficult  projects 
and  met  some  of  the  stiffest  requirements  ever  cooked  up!  Mak¬ 
ing  drawing  board  dreams  come  true  are  daily  chores  at  Radio 
Receptor  Co.! 


Radio  Receptor’s  new  Germanium  Diodes  feature  polarity 
at  a  glance  combined  with  simplicity  of  construction 
and  sound  design  principles.  The  tapered  shape  speeds . 
assembly  because  operators  can  see  at  a  glance 
the  correct  direction  of  assembly.  Users  are  enthusiastic 
over  the  quality  of  the  product  which  is  currently 
being  used  in  walkie-talkies,  computers,  TV  sets, 
tuners  and  other  electronic  applications. 


Seletron  Selenium  Rectifiers, 
in  both  miniature  and 
industrial  types,  are  in 
constant  demand  by  an  increasingly 
large  number  of  engineers  through¬ 
out  the  world  because  they  are 
completely  dependable  under  the 
most  grueling  conditions. 

Years  of  experience  have  given 
Radio  Receptor  Co.  a  deep  insight 
into  the  idiosyncrasies  of 
rectification. 


Germaaium  ' 
Diode 

shovffl  (rutty 
enlarged. 


Our  Germanium  Diodes  and  Seletron  Selenium  Rectifiers 
may  hold  the  answer  to  many  of  your  problems.  Radio 
Receptor  Engineers  will  be  glad  to  study  your  require¬ 
ments  and  submit  their  recommendations  on  both  of 
these  products. 

Germanium  Transistors  available  in  limited  quantities. 


RADIO  RECEPTOR  COMPANY,  Inc 


Seletron 


and  Germanium 


0^7/  Sitice  19tt  tn  KmMm  enaal  EleetrmmieM  (H/V 

SALES  DEPT;  251  West  19th  Strut,  New  York  11,  N.  V.  •  FACTORY:  84  North  9th  Strut,  Brooklyn  11,  N.  Y. 


tHriaUm 
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producers  of 

p  ress  u  re-se  usiti  ve  p  rod  nets 
since  1935 


117  Liberty  St..  New  York  b 
1616  So.  California  Ave.,  Murir< 


60H  S.  Dearborn  St..  Chicago  5 
Offices  in  Other  Principal  Cities 


□  Plfa»e  tend 
rase  hiatorics, 
free  tamplrB. 

Q  Have  Avery 
label  man  call. 

Our  bu$ineB$  te 


Carrier-Conlrolle*!  Relay 

Haller,  Raymond  and  Brown, 
Inc.,  State  ColleRe,  Pa.,  has  de- 


Yoit  can  ^  - 
eliminate  ~ 

topheavy  ^ 

package  ! 

inventories  with 


Avery 

labels! 


'Kum-Kdeen 


0 common  problem...  General  Controls  Co.  of  Glendale, 
California  manufactures  automatic  controls  for  widely 
diversified  applications.  Warehousing  formerly  required 
segregation  of  more  than  100  different  boxes.  Product 
changes,  from  time  to  time,  would  make  certain  pre¬ 
printed  box  inventories  obsolete. 

solved  with  Kum  Ktten  labels . . .  Now  box  inventories  are 
maintained  by  size  alone  — IN  HALF  THE  ORIGINAL 
SPACE!  A  self-adhesive  Kum-Kleen  label  identifies  the 
contents  of  each  box  as  it  is  used. 

According  to  General  Controls,  “The  unique  character¬ 
istics  of  Kum-Kleen  labels  made  this  new  packaging 
program  possible,  and  they  are  saving  us  many  thousands 
of  dollars  yearly!’  Their  many  Avery  electric  label  dispens¬ 
ers  “are  proving  themselves  daily  to  be  a  most  worthwhile 
investment  as  a  time  and  labor  saver!’ 

how  Kum  JCfeen  labels  work ...  They’re  pre.ssnre  scnsiYtre 
—  LAID  ON  fast  with  a  finger-touch  — no  moistening,  no 
mess!  They  stay  neat  and  attractive  — won’t  dry  out, 
pop,  curl  or  peel.  Patented  Avery  dispensers -manual  or 
electric  — feed  die-cut,  Kum-Kleen  labels  off  roller  tape  for 
quick,  clean  labeling. 

Where  con  YOU  use  these  labels  in  YOUR  business? 


tt,  saniplcB  and  pri 


amperes;  ambient  temperature 

range - 60  C  to  -l-SO  C.  Weight 

of  the  7  or  9-pin  type  is  6  <iz;  the 
8-pin  type,  l.IW  oz.  It  withstands 
vibration  of  80  g  at  frequencies  of 
5  to  55  cps.  Impact  of  50  g  does 
not  damage  the  relay.  Height  of 
each  relay  is  1}  in.  maximum 
.seated. 


Slip  Ring  AK<«enibly 

Electro  Tec  Corp.,  South  Hacken¬ 
sack,  N.  J.,  announces  development 
of  an  extremely  short  slip  ring  a.s- 
sembly  providing  46  independent 
circuits.  Its  high  accuracy  and 
miniature  size  will  a.ssist  engineers 
I  in  the  design  of  miniaturized,  light- 
I  weight  test  units.  The  new  assem- 
!  ’oly  eliminates  one  of  the  major  re¬ 
strictions  previously  imposed  on 
'  complex  electromechanical  appara¬ 
tus  where  large  angular  motions 
are  encountered.  Individual  rings 
'  are  0.028  in.  wide  and  barriers  be- 
'  tween  rings,  0.0*20  in.  in  width. 

Each  ring  is  located  within  0.002  in. 

:  of  its  nominal  dimension  over  the 
I  1.985  in.  of  active  length.  Gold 
!  finish  is  provided  to  maintain  a  con- 
I  stant  low  voltage  drop  between  the 
i  wire  brushes  and  the  rings. 
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This  is  the  Boeing  team’s  jet  heavyweight 


Here  is  a  flight  shot  of  the  giant 
Boeing  B-52  Stratofortiess.  An  eight-jet 
licasy  l)ombcr,  the  Stratofort  is  a  fast, 
husky  teammate  to  the  B  47  Stiatojet 
medium  iximber.  It's  feet  long, 
measures  185  feet  from  wmg-tip  to 
wing-tip,  and  is  powered  by  eight  Pratt 
&  Whitney  |-57  engines.  Speed  and 
other  performance  details  are  carefully 
guarded  secrets. 

'I'his  Boeing  jet-bomber  team  is  just 
another  example  of  the  trail-blazing 
that,  over  the  past  >5  years,  has  kept 
Boeing  engineers  at  the  head  of  the 
design  p;iradc. 

If  you  measure  up  to  Bwing  stand¬ 
ards,  you  can  share  this  Bwing  prestige. 
You’ll  work  with  men  renowned  in  their 


ELECTRONICS  — December,  1952 


fields,  on  such  challenging  projects  as 
guided  missiles,  nuclear-powered  air¬ 
craft,  and  the  exploration  of  supersonic 
flight. 

There  are  openings  at  BoeinK  risht 
now  for  experieneed  and  junior  ensi- 
neer!>  in  all  (ieldii,  for  aircraft 

•  DESIGN  •  DEVELOPMENT 
a  RESEARCH  •  PRODUCTION 
•  TOOLING 

altio  for  xervo-meehaniiim  and  electronics 
designers  and  analysts,  and  for  physi¬ 
cists  and  malhematirians  with  advanced 
dcBrccs. 

You  can  work  in  Seattle  in  the  Pacific 
Northw  est  or.  if  you  prefer,  at  Wichita 
in  the  Midwest.  Boeing  provides  a  gen¬ 
erous  moving  and  travel  allowance. 


offers  you  special  training,  a  salary  that  ^ 
grows  with  you— and  a  future  of  almost 
limitless  range. 

You'll  be  proud  when  you  say,  “I'm 
a  Boeing  engineer!”  ' 

Wrils  today  to  tho  addroa  below,  or  uso 

tko  coHvooiont  coiipos  1 


I - 1 

I  JOHN  C.  SANDERS,  sun  Uiitni-NitaNNi  I 

I  Dspt.  H-12  I 

I  iMiii  AbiiiM  CcapiRy.  Soltlt  H.  Wash.  I 

I  Enginssring  opportunillsi  at  Boitng  (star-  I 
I  fit  m«.  ^Uas*  t«nd  m«  furth«r  I 
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(continued) 


veloped  a  carrier-controlled  relay 
that  accepts  a  portion  of  the  i-f 
signal  voltage  from  a  radio  receiver 
and  develops  a  control  signal  that  is 
coincident  with  the  reception  of  a 
radio-frequency  carrier.  Although 
primarily  intended  for  controlling 
the  tape  motion  of  a  magnetic  tape 
recorder,  it  may  be  used  for  any  of 
a  number  of  functions.  Two  sets 
of  double-throw  switching  circuits 
are  available,  and  more  can  easily 
be  provided.  The  unit  contains  its 
own  power  supply,  which  is  stabi¬ 
lized  against  line-voltage  fluctua¬ 
tions.  A  threshold  adjustment  per¬ 
mits  compensation  for  variations  in 
r-f  noi.se  level,  and  a  panel  control 
permit  the  control  circuit  to  be  by- 
pa.s.sed.  When  used  in  conjunction 
with  a  communications  receiver 
such  as  the  Hammarlund  Super 
Pro,  a  carrier  level  3  db  above  the 
noise  level  is  sufficient  to  actuate 
the  control  circuit. 


REMEMBER.. 

THERE  ARE  SEVERAL 
ADVANTAGES  TO 

PRiSSiD 


"Quantity-On  Time" 

Just  tell  me  How  Many  — 

How  Soon. 

Characteristic  Control 

Being  a  product  of  private  re¬ 
search,  you  are  assured  laboratory 
control  of  every  step  of  produc¬ 
tion  —  from  raw  material  to  fin¬ 
ished  part  —  a  superior  product 
>  at  lowest  cost. 

Dimension  Control 
Modernized  facilitiesand  methods 
^  produce  the  most  intricate  part 
to  exacting  dimensions. 

And  Remember, 
if  you  will.  Steward  places  no 
obligation  on  you  for  recommen- 
_  dations. 

Mj  In  fact 

Steward  engineers  are  your  engi- 
*  neers  —  use  them  as  if  they  were 
on  your  payroll.  Send  in  your 
Ml  specification. 


STiRTiTi  PRRTS 


Frequency  Measuring  Device 

C.  G.  Conn  Ltd.,  Elkhart,  Ind.  The 
6T-4  Stroboconn  measures  all  types 
of  repetitive  frequencies,  constant 
or  variable.  A  frequency  signal 
presented  to  the  in.strument  instan¬ 
taneously  becomes  a  continuous, 
visual  pattern  for  the  duration  of 
the  signal.  Accuracy  of  the  unit  is 
0.05  percent.  The  6T-4’s  range  cov¬ 
ers  from  32.703  to  4,186  cps. 
Widely  used  in  industry  and  labor¬ 
atories  where  a  high  degree  of  ac¬ 
curacy  is  necessary,  the  Stroboconn 
checks  and  measures  rotational 
speeds  and  natural  frequencies,  cal¬ 
ibrates  precision  oscillators  and 
tachometers,  compares  ratios  be¬ 
tween  frequencies  without  regard 


A%k  for  booklet  giting 
charMcteriitic  date  on  dll 
**Ldt  ite’*  Cerdmict  — 
C*Ldt'it0*'  Stedtites, 
**Ldt'ite’*  Titdddtet . 
**Ldtite'*  Ferrites,  dud 
others). 


D.  M.  STEWARD 
MANUFACTURING  CO. 

3604  Jt'omu  Av«.  Chottoneogo,  T«nn. 

Sdles  Offices  in  Principal  Cities 
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Typical  Keystone  Magnetic  Amplifier,  open 
unit.  Also  supplied  hermetically  sealed. 


Keystone  is  noted  for  its  specialization 
in  magnetic  amplifiers.  No  standard 
rather  we  build  magnetic 
amplifiers  of  all  sizes,  your  design  or 
ours.  We'll  ship  them  right  on  sched¬ 
ule,  open  or  hermetically  sealed.  If  mag¬ 
netic  amplifiers  for  Servo  systems  are 
your  problem,  we'll  give  your  inquiry 
prompt,  intelligent  attention.  No  obli¬ 
gation  to  consult  our  engineering  de¬ 
partment. 


KEYSTONE  PRODUCTS  COMPRNT 

UNION  CITY  2,  N.  J.  •  UNion  6-5400 
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(cofttiimcd) 


TENSOLITE  INSULATED  WIRE  CO.,  INC.,  TARRYTOWN,  N.  Y, 


for  best  marking  result^s  use 

23^  METHODS 


for  the  actual  frequencies  involved, 
and  performs  many  other  fre¬ 
quency  measuring  and  testing  oper¬ 
ations. 


MARKEM  MACHINES  •  MARKEM  TYPE.  •  MARKEM  INKS 


AilADVIfUr'  DDCVniirTC  PADTC  Markem  Methods  are  enginwn-d  to  lolve  marking 

l-UK  MARKINCf  PRUUUL  lb,  HAK  lb,  p,obleina.  The  proper  combination  of  a  .Markem  marking 
PACKAGES,  TAPES,  TAGS,  LABELS  mockiae,  Markem  lgp<  and  Markem  ink  ia  matched  to  the 

individual  requirements.  Not  only  are  the  properties  of 
/  /  ^  /  »urf»ce  iuelf  considered,  but  also  local  conditions  o( 

/ /  /  /  /  /  temperature  and  humidity  together  with  your  own  han- 

/  /  /  v  /  dling  techniques  during  production,  storage  and  packaging. 

J  /  y/  That  is  why  it  is  so  important  that  the  Markem  Method 

^  /  \  /  /  ^  followed  completely. 

_  //  f  /  When  you  have  a  marking  problem,  ask  Markem  shout 

I  ■  V/. ',  / /  I  Send  a  sample  of  the  item  to  be  marked  and  details  of 

^  Yy  /  y<Htr  needs.  Markem  engineers  have  worked  out  practical 

MITAl  /  solutions  for  many  manufacturers.  MarkeM  Machine 

Company,  Keene  5.  N.  H. 


CLASS 


Power  Tetrode 

Kitel  -  McCuixou('.ii,  Inc.,  San 
Bruno,  Calif.,  has  developed  the 
4X150U,  a  radial  beam -power 
tetrode  designed  for  u.se  in  commer¬ 
cial  ahd  military  aircraft  and  other 
vehicular  operation.  The  new  tube 
has  a  heater  rating  of  26.5  v  at 
0.57  ampere  which  makes  it  ideal 
for  use  in  28-v  electrical  systems. 
Size  (21  in.  in  length)  and  shape 
of  the  tube  are  identical  to  the 
Eimac  4X150.A.  It  is  used  as  an 
oscillator,  amplifier  or  frequency 
multiplier  into  uhf  and  has  a  plate 
dissipation  rating  of  150  \v  in 
class-C  telegraphy  or  f-m  telephony 
service. 


Built  to  meet  rigid  government  re¬ 
quirements,  Tensolon  Hook-up 
Wires  are  available  in  sizes  from 
AWG30  through  20  with  stranded 
silver-plated  copper  conductors  and 
the  patented  Tansulated  Teflon® 
covering  which  eliminates  pin  holes 
and  other  irregularities. 

SPECIAL  KIT  FOR  LABORATORY  -- 

REOUIREMENTS  - 

Tw.lv,  100  fl.  roll.  «f  tSOMWlKn 
AWG  22,  in  ostortnd  colon 
in  convoniont  compact 
centoinw  (,  M  joo 


tow,  |>«M,  Um,  «MM  (penik). 


Orieiitutioii  Heads 

F  &  M  Sales  Co.,  1054  Cahuenga 
Blvd.,  Hollywood,  Calif.  Series  600 
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DONeHOUSE 

in  Baltimore 


T he  Westinphouse  2‘)f)-million  dollar  expansion 
piupram  has  produced  exceptional  career  oppor¬ 
tunities  in  the  Electronics  Division,  and  in  the  new 
Air  Arm  Division  in  suburban  Baltimore,  housed 
in  a  modern  new  plant  adjacent  to  Friendship 
International  Airport. 

Immediate  openings  are  available  for  those 
trained  in  any  of  the  Engineering  sciences. 
Graduates  in  Eler'trical.  Mechanical,  Aeronautical, 
Industrial,  and  Sales  Engineering,  as  well  as 
Physicists.  Mathematicians.  Business  Administra¬ 
tion  graduates.  Electronic  Technicians  and  others 


with  related  training,  are  invited  to  inquire  about 
the  attractive  o(>enings  available. 

Challenging,  absorbing  assignments  are  offered 
both  at  the  plant  and  in  the  field  on  such  projects 
as  Guided  Missiles.  Automatic  Pilots.  Computors, 
and  other  advanced  electronic  products. 

To  insure  your  future,  Westinphouse  provides 
leading  employe  benefits,  graduate  study  oppor¬ 
tunities,  employe  scholarships,  relocation  ex¬ 
penses.  in  addition  to  unlimited  ground-floor 
growth  opportunities  depending  only  on  indi¬ 
vidual  initiative  and  ability. 


S«nd  resume  of  qualifications  to: 

Manager,  Industrial  Relations,  Dept.  M 

WESTINGHOUSE  ELECTRIC  CORPORATION 

41  HOPKINS  PLACE,  BALTIMORE,  MD. 


rSoM  cmp/eytct  o#  rh«jr  highcsl  fEifl  in 
a  ddeiiM  indutlry  shou/d  nor  apply. 
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NEW  PRODUCTS 


orientation  heads  are  an  improved 
line  of  Mastercraft  combination 
slide  tables  for  controlled  proces¬ 
sing  of  quartz  crystal  wafers.  Im¬ 
proved  handling  of  mother  quartz 
coming  to  the  saw  is  made  possible 
through  u.se  of  interchangeable 
work-holding  plates  on  which  the 
quartz  is  cemented  and  placed  in 
exact  register  with  reference  to  the 
abrasive  saw.  The  work-holding 
table  carrying  the  work-plate  can 
be  tipped  in  any  direction  for  cor¬ 
rect  position  of  the  quartz  with 
respect  to  the  X  axis.  The  orienta¬ 
tion  head  to  which  the  work-table  is 
pivoted  may  be  rotated  through  360 
deg  by  means  of  cut  worm  and 
worm-gear,  with  orientation  con¬ 
trolled  within  1  minute  of  arc  in 
either  direction  without  backlash. 
Movement  of  both  longitudinal  and 
transverse  slides  is  by  means  of 
lead  screws  furni.shed  with  microm¬ 
eter  dials  reading  to  0.001  in. 


for  hermetic  sealed 
applications 


MEtMETIC  SEALED  Type  RKH  Plugs  and 
KH  Receptacles  mate  with  their  corre¬ 
sponding  Cannon  RK  and  K  standard 
fittings.  The  basic  construction  of  fused 
vitreous  insulation  around  the  contacts 
is  same  as  GS  type.  Shell  materials  and 
finish  are  likewise  similar.  Various 
types  of  flange  or  hex-bulkhead  styles 
may  be  made  to  order. 

Refer  to  KH-1  Section  in  K  Bulletin. 


GS  Types  mate  with  standard 
AN  (MIL)  types.  These  highly  suc¬ 
cessful  hermetically  sealed  plugs 
(GS06)  and  receptacles  (GS02)  pio¬ 
neered  this  field  and  are  top  quality 
fittings.  Fused  vitreous  insulation  pro¬ 
vides  a  true  hermetic  seal  for  relays, 
position  indicators,  etc.  Shells  are  steel, 
finished  in  cadmium  plate  and  bleached 
Iridite;  coupling  nut  on  plug  is  natural 
finish  Dural.  Eyelet  or  solder  pot  ter¬ 
minals. 

Built  to  resist  thermal  shock, 
— 300°F.  to  ♦600°F.,  su^assing  MIL 
Spec.  GS02  Types  will  withstand  oper¬ 
ation  temperatures  400*F.  to  bOO'F., 
and  pressures  as  high  as  200  to  900 
psi;  specials  to  7500  psi.  GS  Types 
approximate  AN  voltage  and  current 
ratings.  Wide  range  of  AN  layouts 
available. 

See  GS-3  section  in  AN-8  Bulletin 
for  details. 

COMING:  TYPE  "OH"  HERMETIC  SEALED 
CONNECTORS  SIMILAR  TO  PRESENT 
DA-1SP 


SUB-MINIATURE  receptacles  of  the  new 
Cannon  “U”  Series  are  used  on  minia¬ 
ture  switches,  relays,  transformers, 
amplifiers,  and  other  sealed  compo¬ 
nents,  requiring  a  true  hermetic  seal  or 
a  connector  of  sub-miniature  size  with 
performance  superiority. 

“U”  plugs  have  a  steel  shell  and 
“SILCAN*”  insulator,  cable  relief  and 
moisture  resistant  sleeve. 

Bayonet-type  locking  means  pie- 
vents  vibration  failure.  Rated  1700v. 
d.c.;  5a.  Available  in  3,  6,  and  12  con¬ 
tact  arrangements  with  one  plug  style 
and  two  receptacles. 

•Cannon  Electric's  special  silicone  resilient 
material. 

Refer  to  U*2  Bulletin 


Teflon  Film 

Dilectrix  Co.,  211-48  Jamaica  Ave., 
Queen.s  Village  8,  N.  Y.,  ha.s  an¬ 
nounced  thin  Teflon  polytetrafluor- 
octhylene  film  in  400-ft  spools  for 
use  in  high  temperature  electrical 
components.  This  new  chemically 
inert  plastic  film  is  available  in 
thicknesses  of  0.00025  in.,  0.0005 
in.,  0.001  in.  and  0.002  in.  and 
widths  up  to  5  in.  Dielectric 
strengths  (.short  time)  as  high  as 
3,000  V  per  mil  have  been  reported 
for  the  4  mil  film.  This  value  does 
not  change  appreciably  with 
temperature.  Dissipation  factor  of 
the  film  in  the  frequency  range  of 
60  to  10*  cps  is  <0.0002  and  dielec¬ 
tric  constant  over  the  same  range  is 
2.0  to  2.2.  Continuous  operating 
temperatures  of  200  C  have  pro¬ 
duced  no  deleterious  effects  in  the 
properties  of  Teflon  film.  Suggested 
uses  include  transformer  winding. 


Sine*  If15 

Factories  in  Los  Anircles,  Toronto,  New  Haven.  Benton  Harbor.  Repre¬ 
sentatives  in  principal  cities.  Address  inquiries  to  Cannon  Electric  Co., 
Dept.  I  -lar.  P.O.  Box  7.'.  Lincoln  Heights  Station,  Los  Angeles  31.  Calif. 
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V.BAMO  SIOH^ 


Arm  Amt£eM^ 


ESPtY  Medal  3UA  (EquiTaUnt  to  Test  Set  T8  U7  C/U?)  is  a  Pertobto  Micrewors  Sianal 
Geaeroler  designed  for  tesdag  and  adlustlag  beacen  eguipment  and  radar  systeais  which 
aperote  within  the  irequsacT  range  e<  ISOO  MC  to  MOO  MC. 

COMPACT  —  SELF  CONTAINED  —  WEIGHS  ONLY  40  LBS.  COMPLETE  WITH  ACCES¬ 


SORIES  AND  COMBINATION  CASE. 
GENERAL  SPECIEICATIONS: 

FRPiQrRNrT  RANTrR:  «S0«  MC  to  MOO 


Model  385A 
(Equirnlent  te  T$-147  C/UP 
TEST  SET) 


S”  MC.  S«»lrrtton  is  nccompllehed  bp  n  lated  th 

M  tuneable  klystron  which  is  set  to  an  frequent 

accurate  abaorbtlon  wavemeter.  ia  30  Mt 

p-REQI-ENCY  ACri'RACT:  ±  *  MC.  tinuoual 

~  .  OITPCT  POWER  RANUR:  -«  dbm  to 

'  -83  dbm.  PiXTKRNAI, 

4  IXPl'T  POWER  RANOR:  +  7  dbm  to  Amplitu 

TT-rm  +  30  dbm.  positive 

I  ATTRM  ATOR  ACC  CR.\<  Y:  ±  1  db  with  Jk™!*. 

M  I  calibration  chart  provided.  w ' 

f  I*  ^  IXPII  AND  OITPCT  COVPMXO:  Type  S  watte 

N  female  flttlnir  (CO  33B/U). 

MODCT.ATION  AVAII.ABLE  ON  OCT-  ”  so 
A  Pl^:  FM  tiffnal  Internally  generated. 

r/iiB  MODITLATION  or  INPCT  MONAL  AC.  I  OWKR  CO 

CEPTED:  CW  or  any  other  wave  »lZKx  Widtl 
ahapo  Includinc  pulao.  Minimum  Lsenpth 

pulM  width  accepted  la  .%  micro-  Iletsht 

aecoBda  Meter  will  read  average  WEIGHT:  4 
power  of  Input  alpoal. 

ACCESSORIES  AND  SPARES  PROVIDED: 

mbly.  Conalata  of  8  ft.  of  RO-8A/TJ  SP.%RF>I,  OPER.4TING: 

IB  U  conneclora  Calibrated  to  an  , 

“nne«r.ra  '*•  ,?urd™'“nange  Joint  ga.keta 

Rl.f.  nf  .!<  ft  of  rubber  ruvered  * 


ra  MODt  laATION:  Carrier  can  be  modu¬ 
lated  through  klyatron  mode  at  any 
frequency  In  range.  (Minimum  mode 
ia  30  MCS).  The  aweep  rate  la  con- 
tinuoualy  adjuatable  from  0  to  6  MCS. 
pi*r  microaecond. 

EXTERNAL  SYNC.  PlXHK  REMUIRED: 
Amplitude  of  video  Input  10-50  volta 
poaitive  polarity  pulae  .5  to  20  mlcro- 
aeconda  wide.  Unit  may  alao  be  ayn- 
chronised  from  RP  Input  pulae  pro¬ 
vided  peak  RF  input  power  la  at  leaat 
5  watta. 

l*OWER  SOIRCE:  115  ±  10  volta  A.C 
50  to  1000  cyclea  aingle  phaae. 

POWER  CONSI  MPTION:  125  watta. 

813^:  Width  11  Inchea. 

Length  18%  Inchea. 

Height  12%  Inchea. 

WEIGHT:  40  Iba  Including  acceaaorlea 


.ACCEHSORIEH:  1  R.F.  Cord  aaaembly.  Conalata  of  8  ft.  of  RO-fA/U 
cable  fitted  with  two  UO-21B  U  conneclora  Calibrated  to  an 
accuracy  of  *  0.3  db. 

1  Trigger  cord  aaaembly.  Conalata  of  alx  ft.  of  RG-ll/U  cable 
fitted  with  two  type  49195  connectora 

1  Power  cord  aeaemhly.  Conalata  of  alx  ft.  of  rubber  covered 


two-conductor  cord  with  male  plug 
1  Pick-up  antenna. 

1  coaxial  cable  fitting  (right  angle). 


Ith  male  plug  and  female  receptacle. 


KADio  umFaua 

and  FKLD  INTENSITY^ 


2  IN  22  B  rectifier  cryatala. 

THE  ACCESSORIES  AND  SPARE  PARTS  ARE  CONTAINED 
IN  THE  KfiMOVABLE  PROTECTIVE  COVER. 


MEASURING 

EQUIPMENT 


Radio  tsgt  getg  AN/URM-6  (Egp«y  Modal 
386)  and  AN/PRM-l  (Eipsy  Modal  383) 
can  ba  uiod  lot  radio  Intariaranca  lur- 
yayg  to  datarmina  lha  tourca  oi  radlalod 
or  condnciod  intariaranca  from  oriuip- 
mant  guch  ag  gaioUna  angina  ganac- 
atorg,  motors  or  aloclronlc  oquipmanL 
Fiald  inlansily  moasuramanl  gurrayg 
may  ba  mada  with  tbaia  toil  satg  lor 
adiusting  dirocfiya  ontannos  or  ior  ax- 
ploring  radiation  poltams.  whata  iba 
iiald  intaniity  may  vary  OTor  a  wida 
ranga  oi  yaluai.  Con  also  ba  usod  at 
gansltiTa  radio  iroquancy  mieroroli- 
malari  ior  any  radio  Iroqnaney  moat- 
uramants  within  thair  roapoctlTa  rongat. 


Tbasa  ingtrumanlg  manufocturad  In  ac- 
cordanca  with  /AN  spocifieatfons  whar- 
evar  applicobja. 

Prices  ond  dallvariot  on  rtquost. 
Write  Dept.  1-12 


Model  386 

Equivalent  to  AN/URM-6 
Ranqa  14  KC  to  250  KC. 


Modal  383 
Equivolont  to 
AN/PRM-l 
Ronqo  150  KC 
to  25  MC. 


Supplied  complete  wifJi  fellowinq: 
Radio  interference.  Held  intensity  meter 
— Power  supply — 2  Antennas — fL  F. 
coble  aaaembly — 2  Power  Cable  oa- 
aembliea — •  Special  purpose  cable 
asaembliee — C  bar.  t — Cllpboord^R.  F. 
Probe — 3  Impedonce  matching  networka 
— Cord — Ammeter— Milliomaler.  recerd- 
er— 2  Tripoda — Shoulder  atrap— Inatruc- 
tion  booka — 4  Portable  carrying  coaea 
to  hotiae  equipment  and  tripod  cote 
Weight  approximately  300  Iba. 


Supplied  complete  with  following.* 
Radio  interference,  field  intenaily  meter 
— 3  Antennoa — 3  Adapter  connectora — 
R.  F.  probe— 3  Imp^onca  motdiing 
networka— 4  Special  purpoae  coble  oa- 
aembliea — Powar  coble  aaaembly — Cord 
— Ammeter — Power  supply — Chart  ae^ 
Inatructlon  booka — Shoulder  atrop— 2 
Portoble  carrying  coaea  to  houae  aquip- 
ment — Weight  approximotely  150  Iba— 
Can  be  operated  on  batteriea  if  deaired. 


ESTABLISHED  1928 


MANUFACTURING 

528  EAST  72nd  STREET,  NEW  YORK  21,  N.  Y. 


TEL.  TRAFALGAR  9-7000 

COMPANY,  INC. 
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NEW  PRODUCTS 


Uonfinucd) 


cable  and  wire  vvrappinjr,  hijrh  tem¬ 
perature  capacitors,  thin  electrical 
sraskets  and  miniaturization  appli¬ 
cations. 


Rrlwrrn  input  ami  output  trrmiMli  of  thii 
Sipnul  Ctrpu  tnt  initrumrat,  irglgn  rnginern 
utri  6S  Irakurt  nedJiag-riiif  taruMu  tu  um- 
ulatr  15  oiilet  af  wire  liar.  The  unit  brinja 
field  randitiaaa  lata  the  labaratair  far  tratiag 
ramnianicatiant  oyatrmi.  Campaaed  af  I-,  3; 
and  S-milr  arrtiaaa,  tbe  art  affera  a  rftairr  af 
liar  Iragtha  and  praridra  farilitira  bp  wbirh 
ritbrr  dry-  ar  wrl-wrather  raaditiona  can  be 
irpradurrd  at  the  flip  af  a  awitch. 


H-F  R(‘^iilatfMl  Ptmer  Supply 

Amkrica.n  Klkctronkkkinc  CORI’., 
5029  W.  Jefferson  Blvd.,  Los 
Angeles  16,  Calif.  Model  AKC-10:?0 
regulated  power  supply  was  de¬ 
signed  to  produce  a  regulated  115-v 
a-c  output  at  fretiuencies  other  than 
(50  cycle.  Fretiuency  range  is  3,(500 
to  4,000  cycles.  F’requency  calibra¬ 
tion  and  stability  is  better  than  2.0 
percent  under  normal  temperature 
conditions.  Regulation  from  0  to 
3-ampere  load  is  iS.O  percent.  The 
.set  operates  from  115-v  a-c,  50  or 
6()-cycle  line. 


TYPIFYING  OUTSTANDING  ADVANTAGES  of  Lenkurt 


precision-molded  cores  and  precision-wound  toroidal  coils,  this  ap¬ 
plication  features  compactness  and  light  weight,  ease  of  mounting 
and  assembly. 


WHEN  YOUR  DESIGN  problems  call  for  maximum  perform¬ 
ance  from  filters,  tuned  circuits,  and  inductors,  we  invite  you  to  draw 
upjii  Lenkurt’s  rich  experience  in  obtaining  the  maximum  perform¬ 
ance  from  available  materials. 


MODERN  FACILITIES  at  Lenkurt,  one  of  the  largest  installa¬ 
tions  of  its  kind  in  the  world,  offers  a  dependable  srrurce  of  supply— 
geared  to  your  largest  quantity  needs  and  your  most -exacting  quality 
requirements.  Ask  for  literature  on  these  outstanding  components; 
recommendations  and  quotations  on  your  specific  problems. 


EIrctroiiir  Timer 

General  Control  Co.,  Bo.ston  34, 
Ma.ss.  A  new  Promatic  electronic 
timer  is  capable  of  controlling  timed 
operations  between  60  milliseconds 
and  60  seconds.  The  discharge  of  a 
resistor-capacitor  network  through 
a  sensitive  gas-tetrode  relay  tube 


IjtURT  ELECTRIC 
COMPANY 

fiprllos^  1  ColiforiticP 
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GOMIN  Cregtivlfe 
Talent  and 
<Sl  Radar  Skill 


AVAILABLE  FROM  Vi  to  2  WATTS 


...Created  the  transformers 
.d<***«L  for.  the  Are-42 ...  a  proven 
wLy  !  storm  and  terrain  warning 
\  i  type  radar.  An  early  pioneer 
•g!./  in  the  field  of  airborne 

radar  and  its  many  complex 
problems,  GOSLIN  spe- 
[  jn  cializes  in  airborne  radar 
^  transformers. 

Working  closely  with  the 
nation’s  outstanding  pro- 
ducers  of  radar,  GOSLIN 
introduced  miniaturization 
reforms  that  rocked  the 
very  foundations  pf  the 
transformer  industry.  The 
results?  New  transformers 
combining  small  size  and 
light  wei^t  together 
with  guaranteed  terminal 
performance  and 
feXv  dependability. 

Today,  GOSLIN  trans- 
formers  are  installed  in 
leading  civilian  and  mili- 
tary  aircraft  radar  erjuip- 

9ment  for  greater  safety  and 
protection  under  any  and 
all  conditions.  Production 
facilities  are  geared  for 
immediate  delivery. 
Custom-engineered  for 
every  airborne  radar 
application,  GOSLI.N 
hermetically  sealed  and 
open  framed  airborne  units 
meet  or  surpass  all  civilian 
and  military  specifications. 
Complete  facilities  avail¬ 
able  for  all  JAN  tests. 

Wri99  for  fitw,  dptcWpIfV*  Brpcfiwr*  conloinjfig 
jnlormafien  pn  GOSLIN  Tron»l«rmprt 
on4  locflillpt. 


“Here  is  a  resistor  that  will  withstand  ambient  temperatures  of 
105°C  for  at  least  1000  hours  with  full  rated  loads. 

“Certified  inspection  after  1000  hours  found  these  resistors  re¬ 
mained  within  1%  of  their  original  resistance." 


Technical  information  available  upon  application 


CMVItONMCNf  Ftfl 
iifcriiCAi 


SOUTH  PASADENA,  CALIF. 


PHAOSTRON  COMPANY,  1S1  PASADENA  AVE. 


Hcathkits  are  c<Mn< 
pletely  en^ineeitd  instrumeocs 
supplied  unassembled.  Every  kit  gpn 
together  unuuchly  and  eauly.  AU  drill- 
ing.  punching,  and  pamiuig  has  al¬ 
ready  been  dune  for  you. 

It's  easy  and  fun  to  build  a  Hcacb- 
kit  AU  parts  are  fumisbed  and  are  of 
highest  quality  for  yean  of  trouble- 
free.  dependable  opcratiua. 

Save  money  by  constructing  your 
own.  All  expensive  winng  and  assem¬ 
bly  costs  are  cumpleiely  elinunaied. 

Detailed  construction  manual 
shows  clearly  where  each  wire  and 
part  goes  and  crib  exactly  how  to 
build  the  kit  Write  for  free  catalug. 


ELICTIIC  a  MANUFACTUIIN6  CO. 

*  DIVISION  OS  THI  DOSUN  CODDOMTIOM 

Designers  mxI  Munufacturets  of 
Electeo-AUgnstic  Components 
2D2I  WEST  OUVE  ST.,  BUnANK,  CAUFORNtA 
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NEW  PRODUCTS 


(continiKd) 


PtaliKV 


Write  for  data  aheet  listing  pulse  capacitors 
and  standard  palse-forming  networks. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


PULSE 

M 

25  to  100  KV 
50  megawatts 


provides  the  basis  for  each  timing 
period,  the  duration  of  which  may 
be  manually  set  by  a  potentiometer. 
Steps  within  the  overall  timing 
range  are  adequately  covered  by 
plug-in  capacitors.  The  time  period 
is  set  manually  by  means  of  the  in¬ 
dicator  and  dial.  Control  contact.s 
are  dpdt,  rated  at  10  amperes,  12  v 
a-c,  noninductive.  Operation  is 
from  115  V  a-c  or  220  v  a-c,  60 
cycles. 


Microwave  Signal  Sources 


Designed  for  extremely  low 
temperature  rise  when  used 
in  pulse  -  forming  networks 
above  25,000  volts.  Can  pass 
2500  amperes  at  0.0005  duty 


PoLARAD  Electronics  Corp.,  100 
.Metropolitan  Ave.,  Brooklyn  11,  N. 
Y.,  announces  an  improved  series  of 
microwave  signal  sources  covering 
the  frequency  range  of  634  to  10,- 
750  me  in  five  units.  These  employ 
a  reflex  klystron  as  a  source  of 
microwave  energy.  Frequency  can 
be  read  directly  to  . 10-percent  ac¬ 
curacy.  A  single  dial  controls  cavity 
frequency  and  reflector  voltage. 
Modulation  inputs  for  the  signal 
sources  is  available  on  the  front 
panel.  High  stability  and  durability 
are  essential  features  of  these  sig¬ 
nal  sources. 


i  _  .4 

I 

Laboratory  Scaler 

Tracerlab  Inc.,  130  High  St.,  Bos¬ 
ton  10,  Mass.  Intended  primarily 
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RK-906000* 

GPC.M16T1 

RI>C.40t}0< 

RPC.401I0I 

APC-4016Tt 

RPC-40t6IS1 

KPC-35TS01 

RK-311tJl 


Body  DiaoMlem  (In.) 

Sil>9 
7  n  •  I  f  4 
6  m)T  >  t4H 
6*7*  14)i 
5  •  Ai<4 
6Ii,T  *  II 
5*7*$H 
5'*  6’*yH 


*U»«d  on  Meondorv  of  ouIm  trantformor  to  Itmit  rito  tiMO  of  eurront  pulM. 


NEW  PRODUCTS  (contiiiiwdl  I 

I 

for  laboratories  wishing  to  inaug*  { 
urate  a  program  with  a  minimum 
of  cost,  the  SC-19  utility  scaler  in-  i 
corporates  an  electronic  scale  of  ; 
256,  a  wide-range  preset  count  se-  | 
lection  and  a  h-v  power  supply  for  j 
Geiger  tubes.  The  instrument  uses  { 
eight  electronic  scales-of-two  giving 
a  scaling  factor  of  up  to  256.  fol¬ 
lowed  by  a  mechanical  register.  A 
scale  selector  switch  allows  the  j 
choice  of  four  scaling  factors  of  32,  j 
64,  128  and  256.  Predetermined  j 
counts  ranging  from  320  to  256,000  i 
may  be  selected  by  means  of  a  pre¬ 
set  count  switch  which  will  stop  the  | 
register  at  10,  100  or  1,000.  The  | 
.scaler  has  a  resolving  time  of  about 
10  !i.sec  and  a  maximum  counting 
rate  of  1,000  cpm  on  the  register. 


RESIN-IMPREGNATED  RESIN-FILLED 

CAPACITORS 

for  125°C  service -without  derating 


Insulation  Tester  | 

Transitron,  Inc.,  154  Spring  St.,  | 
New  York  12,  N.  Y.,  is  in  produc-  | 
tion  on  an  insulation  tester  with  ^ 
continuously  variable  output  from  ; 
0  to  15  kv  d-c.  The  instrument  will  j 
perform  accurate  resistance  meas-  | 
urements  and  nondestructive  break-  I 
down  tests  on  all  types  of  mate-  | 
rials.  Tests  may  be  made  on  motor 
windings,  ignition  systems,  wiring 
harnesses,  insulators  and  connec¬ 
tors.  Point  of  breakdown  is  clearly 
visible.  In  addition,  the  unit  ceui 
be  used  as  a  laboratory  high-volt¬ 
age  power  supply.  Panel  meters 
provide  direct  indication  of  the 
applied  voltage  and  the  leakage  cur-  < 
rent  through  the  test  specimen  with  ' 
an  accuracy  of  2  percent. 

High-Nickel  Alloy  Strip 

American  Silver  Co.,  36-07  Prince 
St.,  Flushing  54,  N.  Y.,  has  avail- 


fOBt  DURATOR  CAPACITORS 


Higher  working  temperatures  at  no  increase  in  size  are  now 
possible,  with  Tobe  Durators.  Features  of  these  capacitors  are: 

•  Brackets  conventional  JAN-C  types 

•  ISO^C  operation  for  20  hours  without  derating 

•  Welded  terminals  with  silicon  insulators 

•  Hermetically  sealed  metal  cases  in  bathtub,  deep-drawn, 
and  lock-s«jueeze-seam  styles 

•  Capacitance  drift  below  7%%  from — 65°C  to  -|-125®C 

•  Power  factor  below  1.5%  from — to  +125'’C 

•  Suitable  as  coupling  capacitors  at  low  signal  voltages 


^'rite  for  data  sheet  listing  available 


ratings  and  sizes. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 
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BURGESS  BATTERY  COMPANY 

inilBSBI  FREEPORT.  ILLINOIS  .  c 


Research  •  Development  •  Eneineerins  •  Manufacturing 


CDC  are  designers  and  engineers  of  Electronic  Devices 
to  fit  your  requirements. 


•  Digital  and  Analogue 
Computers 


•  Product  Engineeing  and  Design 

•  Parts  Machining  and  Assembly 


•  Test  and  Measuring  Equipment  *  Instrument  and  Elecrtonic 

Equipment  Overhaul 

•  Servo  Systems 

•  Field  Maintenance  of  Electronic 

•  Instrumentation  Computers 


WIRE  WOUND-SILICONE 
COATED  RESISTORS 


imHtrui'tion  trcim  tor- 
'lVmp»*ralurt*  cttetii- 
Ranges  from  0.1 
s.  depending  tin  Tv|)e. 


•  Engineering  Consulting  Service  •  Developments  for  Armed  Forces 


YOUR  INQUIRIES  WILL  RECEIVE 
PROMPT  AND  EFFICIENT  ATTENTION 


COMPUTING  DEVICES  of  CANADA  LIMITED 


Generot  Offices — 338  Queen  Street  Laborotories~475  Combridge  Street« 
Ottawa,  Ontorio,  Canada 


Available  in  25.  50  and  250  watt  .sizes 
Silicone  sealed  in  die  cast,  black  amnlized 
radiator  finned  housing  for  maximum 
heat  dissipat  ion. 


2  out  of  3 
Engineers  Prefer 


RS  TYPE 


Available  in  2  watt.  5  watt,  and  10  watt 
sizes.  Silicone  sealed  offering  maximum 
rt^istance  to  abrasion,  high  thermal  con¬ 
ductivity  and  high  di  electric  strength. 


DEPOSITED  CARBON  RESISTORS 


■^O  WONDER  Burjjws  is ^  _W^ 

xN  first  source  for  industrial  m _ PwBg 

dry  batteries.  Burgess 

dependability/  and  . unifor^dfl^^^ 

hiph'level  purfoi^maace  are 
backed  by  mdre  years  of  engi* 
neerine  “know-how”  than  any 
other  batteries.  The  mainte* 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en- 

gineers  prefer  Burgess  ...  by  independent  _  survey. 
Check  for  your  local  source  of  supply  or  write  aoW| 

WRITI  FOR  IN6INIIRIN0  MANUAL  AND  CHICK 

SHUT— No  obliKition.  By  return  mail  you  will  re- 
ceive  the  I^EE  Engineering  Msnuil  listing  the  com* 
Burgess  Batteries  together  with  detailed 
\ V  specifications;  also  the  Burgess  "Check  Sheet”  on 
S  which  you  may  outline  your  battery  requirements  io 
\  \  the  event  that  the  battery  you  need  has  not  already 

V— been  developed.  Address: 


Dalohm  iiri'cisiiin  dcpositi’d 
sisiors  offer  the  lH*st  in  occur 
ity,  dcpcndiihlc  iM^rformonce 
oniv.  .Avinliible  in  *.»  watt.  1 


llcfl  in  every  respect.  Dal- 
iire  true  power  in  miniature 
answer  to  th<is<.‘  space  prob- 
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Standard  Electronic  Equipment 
for  Laboratory  and  Industry 


Complete  with  Matched  Probes  and  Cablet 


HUDSON  CATALOG 


Uofitinucd) 


able  ultrathin  and  extremely  precise 
high-nickel  alloy  strip  for  use  in 
the  manufacture  of  electrical,  elec¬ 
tronic  and  communications  equip¬ 
ment.  High-nickel  alloys  (including 
temperature  compensation,  low  ex¬ 
pansion,  higher  permeability,  glass 
sealing  and  electrical  resistor  al¬ 
loys)  are  regularly  custom-rolled  in 
strip  up  to  8-in.  wide  and  down  to 
0.0005  in.  thin — to  tolerances  as 
close  as  ±0.0001  in.  Nickel-iron, 
nickel  -  chrome,  nickel  -  cobalt  -  iron 
and  nickel-molybdenum-iron  alloys, 
rolled  to  precision  tolerances  and 
ultrathin  gages,  are  available  in 
quantities  of  1  lb  to  thousands.  Typ¬ 
ical  u.ses  for  high-nickel  alloy  strip 
include;  permanent  magnet  assem¬ 
blies,  variable  capacitors,  vacuum- 
tube  assemblies,  high-precision  in¬ 
strument  transformers,  locator 
parts,  transformer  bushings  and 
magnetic  shields. 


NEW!  RCA  WO-88A 

5"  OSCILLOSCOPE 


High  Gain  •  Wide  Band  •  Direct  Coupled  ^ 

Response  flat  from  dc  to  lOOKc;  within  —  3  db  - 

at  SOOKc;  within  —  10  db  at  1  Me.  Excellent 
square  wave  response  with  negligible  tilt  and  ,  —  O 
over-shoot.  Vertical  deflection  sensitivity  25rm$ 

millivolts  per  inch.  Direct-coupled  push-pull,  two  ^|| 

stage  vertical  amplifier.  Frequency  compensated, 

voltage-calibrated  attenuators.  5"  CR  tube  with  _  - -SIN® 

graph  screen  scaled  directly  in  peak-to-peak 
voltage.  Overall  input  resistance  10  — ~g~**~* 
shunted  by  9.5  uuf  with  WG-216B  Law  Capaci- 
tance  Probe.  "Plus"  and  "minus"  sync.  1-volt 
peak-to-peak  calibrating  voltage. _ 


FOR  FAST  SIRVICE 


on  RCA  TUBES,  TEST 
INSTRUMtNTS,  BAT- 
TtmiS.  PARTS  .  .  . 
Call  HUDSON  your 
cempfete,  dependobi'e 
Sevreef 


WV-77A 
Junior  VoltOhmyst 
Price  $47.50 


Miniaturized  Plug-In 
Amplifier 

The  I^O  Research  and  Develop¬ 
ment  CORP.,  315  S.  15th  St,  Phil¬ 
adelphia  2,  Pa.,  ha.s  developed  a 
miniaturized  plug-in  a-c  feedback 
amplifier.  This  amplifier  employs 
two  pentode  voltage  amplifiers  and 
a  beam-power  output  stage.  Power 
output  is  approximately  3  watts. 
The  unit  has  a  wide  application  in 
audio  and  servomechani.sm  fields 
and  is  ideal  for  driving  two-phase 
servo  motors  in  systems  where 
space  is  limited  and  ease  of  mainte¬ 
nance  a  necessity.  The  feedback 
resistor  is  connected  to  terminals 
on  the  receptacle  so  that  any  de¬ 
sired  gain  can  be  achieved  with  a 
single  basic  amplifier  that  features 
a  high  open-loop  gain,  sturdy  and 
unique  mechanical  construction  and 
employs  JAN  components.  The 
amplifiers  are  supplied  with  mating 


With  Latest  JAN  Cross-Referenc*  GUIDE 


Everything  in  electronics  ot  your  fingertips  in  this 
greatest  of  all  1953  HUDSON  CATALOG!  Over  196 
pages  of  Radio,  TV,  Tubes,  Test  Instruments  ...  all 
standard  electronics  equipment  for  industry.  The  most 
complete  guide  of  its  kind  PLUS  the  latest  JAN 
CROSS-REFERENCE  GUIDE  with  complete  listings  of 
fully  approved  JAN  type  components  with  compara¬ 
tive  cross-reference  interchangeability  charts  that 
save  endless  hours  of  catalog  searching. 

Gel  Prompt  Delivery  of  Everything  You  Need  from 
HUDSON  .  .  .  Complete  Stocks  of  All  Stondord 
Electronics  Equipment  and  Fully  Approved  JAN 
Type  COMPONENTS. 


Send  tor  your  FRtt  Catalog  today! 


Heisen  Rsdie  B  TV  Cerp. 

48  West  48tli  St.,  New  Terk  3$,  N.  Y.  Dept.  a-IZ 

□  Please  seed  FREE  tH3  HeRsen  Catalet 

Enclosed  Is  □  check  □  M.O.  $ . 

O  Ship  the  followinf ;  . . 


ADDRESS 


Circle  64060 


ZONE . STATE 
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2  5000 


High  Sensitivity  .  .  Logarithmic 

AC  VOLTMETER 


Eliminate 

Redesign 


50  MICRO  VOLTS  TO  500  VOLTS 


MODEL  47  VOLTMETER 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 


An  extremely  sensitive  om- 
plifier  type  instrument  that 
serves  simultaneously  as  a 
voltmeter  and  high  gain 
amplifier. 


•  Accurocy  ±2%  from  15 
cycles  to  30  kc. 


•  Input  impedance  1  meg¬ 
ohm  plus  15  uuf.  shunt 
copocity. 


•  Amplifier  Go 


Also  MODEL  4S 
WIDE  BAND 
VOLTMETER 
0005  to  500  Voltsf 
5  Cycles  1600  kc 


A  few  of  the  many  uses 


a  Output  indicotor  for  microphones  of  oil 
types. 

6  Low  level  phonogroph  pickups. 

#  Accelerotion  and  other  vibration  measuring 
pickups. 

•  Sound  level  meosurements. 


•  Gotn  ond  frequency  meosurements  for  oil 
types  of  audio  equipment. 

•  Densitometric  meosurements  in  photogrophy 
ond  film  production. 

•  Light  flux  meosureements  in  conjunction 
with  photo  cells. 


"v  '  by  using 


W'ntt  for  Compute  tnformatwm 


TRIAD 


Instrument  Electronics  Corn. 


90  MAIN  STREET 
PORT  WASHINGTON,  N.  Y 


HS"and'^HSM 

Transformers 


MII-B-233A 
JOINT  ARMY-NAVY 
SPECIFICATIONS 


SPARE  AND  REPAIR 


PARTS  BOXES 


Manutactiired  to  meet  material,  v.oik- 
manship  and  finish  requirements  of 
Army  Navy  specifications 


Accessories  Internal  framing  p  irtiticns, 
trays  and  wood  chucks  as  icquired 


Complete  Facilities  under  oie  roof 
for  quality  mass  production.  in<-.iu(:i v’. 
Heliarc  weiding.  bakinq  and  linishinq. 
Whistler  and  Wiedermann  equipment 
for  short  runs  Tool  and  die  cnqinecnr  ; 
and  desiqninq.  Completely  convc.er  ,1 
tinishinq  facilities,  larqe  assnitir.e  it  of 
stofck  and  special  dies  for  lad.o  and 
lelevision  and  electronic  field. 


Writf  for  Cofo/oy  on<f  Price  list. 

ART-LLOYD 

Metol  Products  Corp. 


2973  Crcpsey  Ave.,  Brooklyn  14,  N.  Y.  •  CO  6-5100 

PKECIS'ON  SHEET  aaETAl  PRODUCTS.  MASS  PRODUCTIOr.i  F.^FC'A!'  ' 
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1 

i 

receptacles.  Models  of  the  minia¬ 
turized  amplifier  are  available  em-  i 
ploying  voltage  or  current  feedback.  \ 

_  i 
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you’ll  choose  S^cctt^  carbon-coat 


Recording  Oscillograph 

Photron  Instrument  Co.,  6516 
Detroit  Ave.,  Cleveland  2,  Ohio. 
Model  F6A  is  a  portable  six-channel 
recording  oscillograph.  Chart  drive 
is  continuously  variable  from  zero 
to  five  in.  of  chart  per  second  with 
higher  chart  speeds  available.  Speed 
of  the  chart  is  controlled  by  means 
of  a  small  knob  on  top  of  the  instru¬ 
ment.  The  drive  mechanism  is  con- 


Radiation  Counter  Laboratories, 
Inc.,  5122  West  Grove  St.,  Skokie, 
111.  Mark  15  Model  47  precision 
pulser  is  a  generator  of  pulses  with 
extremely  short  rise-time  and  a  pre¬ 
cise  control  of  pulse  amplitude.  It  ^ 
is  of  particular  value  in  testing 
linear  amplifiers  and  pulse  circuits 
where  a  low-level  signal  is  required.  | 
Pulse  rise  time  is  less  than  10  *  i 
seconds,  fall  time  is  350  tisec.  The 
instrument  has  ranges  of  1  mv, 

3  mv,  10  mv,  30  mv  and  100  mv  i 
pulse  amplitude  with  10-turn  linear 
potentiometer  control  over  these 
ranges.  The  pulse  height  is  stand¬ 
ardized  against  a  standard  cell  in 
the  instrument.  Repetition  rate  is 
3,600  pps. 


MAIL  THIS  COUPON  |i 
-  TODAYI  r 


ElECTRA  MFC.  COMPANY 

2337  Maditen  •  Kontat  City  I,  Mo 
PIMM  Mnd  Bullitin  E-3  |ivln|  complat*  tptci 
ficitlons  am)  charKtarittics  of  Elactra  Carbon 
Coat  Rasistors 


CO/UPANV 


ADDK5S 


CITY . STATE _ 


deposited  carbon  resistors 

Yes— when  your  circuits  demand  precision  resistors,  you  will  wont 
accuracy  and  stability  plus  economy  and  small  physical  size.  Your 
first  choice  then  is  Electro  Carbon-Coat  Deposited  Carbon  Resistors. 
Proved  in  hundreds  of  critical  circuits  by  the  world's  leading  electronic 
manufacturers.  Electro  Deposited  Carbon  Resistors  offer  oil  these 
advantages  and  more— you'll  profit  by  investigating  now! 


Precision.  +  1%  tolerance  is 
the  standard,  but  greater  tol¬ 
erances  are  furnished. 

7  Physical  Sizes  ranging  from 
body  sizes  of  17/32"  x  3/32" 
in  the  V4  wott  capacity  to  2-Vi" 
X  9/32"  in  the  2  watt  capacity. 
Wattage  Capacity.  Available  in 
Va,  'A,  1  and  2  watt  capacity. 
Stability.  Temperature  coeffi¬ 
cient  is  negative  with  minimum 
variation  in  extreme  cycling. 
Extreme  Value  Range  from  3 
ohms  to  50  megohms.  E.G.  '4 


watt  resistor  ±  1  %  offers  values 
from  5  ohms  to  1.0  megohm. 

Coatings  and  Sleeves.  A  variety 
of  special  coatings  and  sleeves 
available  for  virtually  every 
need. 

Made  to  Your  Specifications. 
Electro  manufactures  to  many 
special  specifications. 

Availability.  Because  of  Electro's 
expanded  manufacturing  facili¬ 
ties  and  improved  methods,  fast 
delivery  to  you  is  assured. 


Precision  Pulser 


^  — - ^  Brooklyn  1 1,  N.Y.  •  STag^  2-3464 


[  ^cUitt^^L 

hand-  ^ 
wound 


<fua.(it<f 

precision' 


COILS 


LEADS 


of  Tungsten 
ond 

Molybdenum^ 


MACHINED^! 
TUBE  I 

[components 

I  to  customers  ^  I 
I  specifications^^  I  I 


508  2Sth  St.,  Union  City,  N.  J 


the  Perfect  — 

AMPLIFIER  lor  U  \/< 
WIDE  BAND  VIDEO  AMPLIFIER 

^  Model  VT  10  CPS  to  20  MC  ^ 


Designed  for  use  as  an  oscilloscope 
deflection  amplifler  for  the  meas¬ 
urement  and  viewing  of  pulses  of 
short  duration  and  rise  time.  Ex¬ 
cellent  for  TV,  both  black  and 
white  and  color  applications. 

•  Flat  frequency  respon.se  from 
10  cps  to  20  me  ±1..5  dh. 

•  Passes  00  cycle  square  wave 
with  less  than  lO'l  tilt. 

•  Uniform  time  delay  of  .02 
microseconds. 

•  Gains  of  iiO  db. 


dO  cychw 

-)Mt*  and  dowM*  |Mdf 
•bofara-braak  contact* 


•  Fine  attenuator  covers  a  10  db  range 

•  Phase  linear  with  frequency  over  en¬ 
tire  band. 


Complete  Details 


weiTE  FO«  THESE 
CATALOGS  . . . 
<<2MA 

10-500  cyder 
/246C 

60  cyder 


Your  products  con 
only  be  os  good  as 
the  ports  you  put 
into  themi 


SfND  US  YOUR  lUIERRINTS  or 

swcmaTiONS  rot  quomtiomsi 


If  2  ELKINS  STREET 
SOUTH  BOSTON  27,  MASS. 
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rtOGtISS  iEPOtT  .  .  .  Oa«  ol 
lh«  lor9*tt  foctery  fobrkat«d, 
«*mp«ratvr«  — oititvd#  *-*  humidity 
Walk-In  rooms  in  tho  world  wos 
roconHy  complofod  by  bowsor  >• 
onothor  oxomplo  of  how  bowsor't 
roMorch  ond  production  k«op 
pcKO  with  Kiontifk  odvoncomont. 


structfd  so  either  six-channel,  two- 
I'haiiiiel  or  single-channel  chart 
paper  may  lie  used  alTording  eco¬ 
nomical  chart  consumption.  Chart 
paper  may  be  easily  replaced  with¬ 
out  removing  the  cover.  A  hinged 
door  on  top  of  the  instrument  ca.se 
provides  access  to  ink  wells,  pens 
and  zero  adjustment  levers.  A  Plex¬ 
iglas  door  provides  access  to  chart 
paper  so  notations  may  be  made 
while  the  instrument  is  in  opera¬ 
tion. 


Trunsmittiii^  Tube 

Genkral  Electric  Co.,  Syracuse, 

N.  Y.  Type  GL-6017  ceramic-and-  i 
metal  envelope  power  transmitting 
tube  is  designed  for  use  in  the  vhf 
range.  It  is  a  forced-air-cooled  tube 
rated  at  660  watts  power  output  as  ! 
r-f  amplifier  in  class  B  tv  tran.smis- 
sion  service  and  1,100  watts  in  cla.ss 

C  telegraphy  service.  This  three- 
electrode  tulle  is  designed  particu¬ 
larly  for  grounded-grid  operation. 

In  tv  applications  it  is  particularly 
useful  for  operation  in  the  9-to-13 
channel  range  (174  to  216  me)  but 
is  rated  for  full  output  to  400  me. 
Maximum  ratings  for  the  tube  as 
an  r-f  power  amplifier  in  cla.ss  B 
to  .service  are;  d-c  plate  current,  j 

O. 7  ampere;  plate  input,  2,000  w;  j 
and  plate  dissipation,  1,000  w. 


FiluiiKMit  Traiisfonner 

The  Electronic  Rectifier  Co., 
Rix-hester,  N.  Y.,  is  manufacturing 
a  new  2-kw  filament  transformer 
that  is  hou.sed  in  a  sheet  steel  cabi¬ 
net  91  in.  X  7  in.  X  161  in.  The 
unit  is  sturdily  built  to  insure  long 
life  and  really  hard  u.se,  and  is  ad¬ 
justable  from  5  v,  200  amperes  to 
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allied  eqo 

com  pi  e  n 

for  was  Ministry  in  Rome. 

The  Italian  government  and  its  pioneer  aircraft  manufacturers  are  now 
being  called  on  to  assist  in  the  production  of  jets  for  world  defense.  For 
thorough  testing  of  vital  instrumentation  and  electronics  devices,  the 
Italian  government  depends  on  Bowser. 

In  Baltimore  the  Electronics  Division  of  Westinghouse  tests  equip¬ 
ment  under  extreme  atmospheric  conditions  simulated  in  an  automati¬ 
cally  controlled  Bowser  Walk-In  room. 

Bowser  Walk-In  rooms  and  testing  chambers  can  be  preassembled 
at  the  factory  ready  for  use  or  can  be  assembled  in  the  field  to  meet 
local  conditions. 

Why  don't  you  take  advantage  of  Bowser's  long  continuous  experi¬ 
ence  —  foremost  in  the  field  of  testing  equipment  and  research. 


l/CHKK  AND  MU  TODAY  \ 


•OW&ER  TKHNtCAl  KFMCEftATION  TorryvM*.  Com, 

Q  H19I1  T«mp«rotwr«  Q  Ewr>9w»  ItoDiBtoncM 
Q  low  Tomporofwro  Q  Roin  ood  SufiDhino 

IQ  Tomporotwfo  Shock  Q  Sand  ond  Outt 
Q  Humidity  Q  Immortion 

Q  Altifudo  Q  Explosion  Rroof 

Q  Wolk-ln  Rooms  Q  Vopw  Tight 
Q  Spociol  Enginooring 


1 
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...use  genuine 

ALLENOHEAD 

socket  screws  and  keys 

Class  3*  fit,  quality  controlled 
uniformity  and  strength,  wide 
range  of  standard  sixes. 


BOAT  AT  2000°  F.  PLUNGED  INTO 
ICE  WATER  DOES  NOT  CRACK 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2'/2" 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


under  ylbratlon 

. under  strain 

...  In  limited  space 
.  for  fine  adjustment 
.  .in  inaccessibie  piaces 
stren{th  in  smail  sizes 
in  compact  design 
maximum  hoiding  power 
(or  fastening  thin  pieces 


METAL  PRODUCTS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 


V  needing 


•  withstand  any  amount  of  thermal  shock 
without  crocking 

•  hove  proven  superior  to  carbon  or  metal 
braiing  fixtures  in  positioning  vacuum 
tube  components  for  furnace  brazing 

•  ore  non-reactive  with  most  metals 

9  will  retain  shope  ot  high  temperatsires 

•  ore  clean  .  .  .  will  not  rub  off  on  hands 
or  workpiece 

•  are  permanent  .  .  .  will  not  react  with 
air  or  reducing  gases 


Sold  only  thru  leading 

INOUSTHIAl  DISTKIBUTOKS 

41 1  rumti 


Available  in  stock  forms  of  boots  or  slobs.  Special  1 
•  shopes  mode  to  your  individual  specifications. 

WESTERN  dm  &  PUTINUM  WORKS 

^  589  BRYANT  ST.  •  SAN  FRANCISCO,  CALIF. 


DETAILS 


(COntiiiMd) 


NEW  PKODUCTS 


40  V,  50  amperes.  It  is  designed 
particularly  for  high-vacuum  coat¬ 
ing. 


Local-Distance  Switch 

Radio  Merchandise  Sales,  Inc., 
1165  Southern  Blvd.,  New  York  50, 
N.  Y.  Because  of  the  increase  in 
power  recently  granted  tv  stations, 
and  because  of  the  increased  sensi¬ 
tivity  of  the  newer  tv  receiver  mod¬ 
els,  a  conflict  arises  between  these 
two  factors  in  strong  signal  areas. 
To  answer  this  situation,  RMS  has 
introduced  a  local-distance  switch 
that  eliminates  the  overload  that 
causes  either  a  buzz  in  the  sound 
or  darkening  of  the  tv  picture.  The 
switch,  model  LDS,  is  inserted  into 
the  antenna  circuit.  When  overload 
occurs  the  switch  is  moved  to  local 
position.  This  reduces  the  gain  of 
the  receiver,  and  in  turn  eliminates 
the  overload. 


If  you  use  puts  like  these  (up  to  14’  dia. 
and  to  leo^h)  in  luge  quantities, 
it  is  almost  cenain  that  we  can  show  you 
a  big  saving.  And  assure  on-time  de¬ 
liveries  to  meet  your  pressing  defense 
work  schedules.  We  have  something 
unique  back  of  that  claim  . . . 
owe  ouon  is  lown  ucausi  nosodt  has 
WHAT  wi  HAVl  To  be  able  to  produce  our 
famous  Bead  Chain  to  sell  for  pennies 
per  yud,  we  had  to  develop  our  own 
equipment  and  method  . . .  our  MULTI¬ 
SWAGE  Method. 

Instead  of  turning  and  drilling  small 
parts  from  solid  rod,  or  stamping  and 
forming  them,  this  advanced  method 
automatically  swages  them  from  flat 
stock  into  precision  tubulu  forms,  with 
tight  seams.  By  increasing  the  produc¬ 
tion  rate  many  times,  and  eliminating 


scrap,  this  saves  a  large  part  of  the  cost 
by  other  methods. 

PAMOUS  ustas  Ptovi  n  For  yeus  leading  |l 
manufacturers  in  the  radio  and  elec- 1 
tronics  field  have  depended  on  us  to  cut  ] 
costs  of  millions  of  contact  pins,  ter- 1 
minals,  jacks  and  sleeves.  And,  for 
pinlike  parts  and  vuiations  of  bushings  j 
needed  for  mechanical  purposes,  we  are  1 
the  money-saving  supplier  to  scores  of  | 
prominent  makers  of  toys,  business  ma- 1 
chines,  appliances,  ventilators  etc. 

WHAT  WI  CAN  MAKI  Our  Bead  Chain 
MULTI-SWAGE  Method  permiu  parts 
to  be  beaded,  grooved,  shouldered,  and 
of  almost  any  metal.  Generally,  they 
should  not  exceed  14'  dia.  or  1 14* 
length.  Catalog  shows  many  Standard 
Items  available  in  small  quantity.  Special 
Designs  must  usually  be  ordered  in  lots 
of  a  half-million  or  more,  unless  they 
are  frequently  re-ordered, 
on  COST  COAIPARISONI  Send  blueprint  or 
sample  and  c^uantity  requirements.  Our 
engineers  will  return  an  eye-opener 
on  economy. 


Ut  BEAD  CHAIN  maW*  it  by  Hit 


MULTI-SWAGE 


Instrument  Amplifier 

Keithley  Instruments,  3868  Car¬ 
negie  Ave.,  Cleveland  15,  Ohio. 
Several  refinements  are  announced 
in  the  model  102  Phantom  Re¬ 
peater,  an  instrument  amplifier 
with  an  extremely  high  input  im¬ 
pedance.  Improvements  include  re¬ 
ductions  in  input  capacitance  and 
in  power  consumption.  The  instru- 
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when  timing  ^ives 
you  0  herd  time 

/  Turn  your  problem  over  to  the 
A.  W.  HAYDON  COMPANY  —  past  masters  at  t 

solving  the  tough  ones.  1 

The  know-how  of  A.  \\'.  Haydon  ' 

,  Engineers  is  your  assurance  of  prompt, 

accurate  service  regardless  of  the 
intricacies  of  the  problem. 


Send  for  catalog. 

Would  you  like  to  work  with 
us?  We  need  qualified  engi¬ 
neers  nou\  Excellent  opp<ir- 
tunities  for  men  who  are 
l<M>king  to  the  future. 


Company 

235  NORTH  ELM  STREET 
WATERBURY  20,  CONNECTICUT 

Desien  mil  Mjrulacture  ol  (Itctncal  liinmi  Deiites 


Wy  . 

HO’’' 

\f4 

>  .  . 

ll 

..V 

In  line  with  our  speciolixotion 
wire  for  new  applications,  we  pro¬ 
duce  wires  of  composition  suitable 
for  the  manufacture  of  Transistors; 
including  GAUIUM  GOLD  and 
ANTIMONY  GOLD.  These  olloys 
have  been  made  to  fill  a  specific 
need  arising  from  new  develop¬ 
ments  in  this  field. 


Wrila  tor  Loltlt 
init  ot  Products 


Other  wires  we  make  regularly 
tor  similar  application  ore 
PHOSPHOR  BRONZE,  bore  or 
electroplated,  and  PLATINUM 
Alloys  produced  to  meet  rigid 
specifications  of  tensile  strength, 
siae  and  straightness 


Aerophysicists. 

Designers, 

Engineers 


your  IDW* 
will 
north 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That’s 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you'll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  American  extras  — 

Salaries  commensurate  with  ability 
and  experience  •  Paid  vacations  • 
A  growing  organization  •  Complete 
employee  service  program  •  Cost  of 
living  bonuses  •  Six  paid  holidays  a 
year  •  Finest  facilities  and  equip¬ 
ment  •  Excellent  opportunities  for 
advancement  •  Group  insurance  in¬ 
cluding  family  plan  •  Paid  sick 
leave  •  Transportation  and  moving 
allowances  •  Educational  refund 
program  •  Low-cost  group  health 
(including  family)  and  accident 
and  life  insurance  •  A  company  24 
years  young. 

Write  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


,svouRFi^u>usrBDHe^ 


Airbirae  Electrinic  EqalpaaRt 
Equipment  Flifht  Tests 
Precisicn  Instruments 
Autemitic  Centrals 
Prepulsitn  Systems 
Serve-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentatien 
Micre  Wave  Techniques 
Metallurfical 
Electrcplatinf 
Engineerini  Planning 


NORTH  AMERICAN 
AVIATION,  INC. 


AerophyMlet,  Electro-Mechafticti  Rdddsrem 
DMtIon 


D«pt.  9,  P«raoiin«l  S»clioii, 

12214  Lokswood  Uvdw  DowiMy,  CoRfamla 
North  Atmorieom  Bom  Built  Mart  Atrplomoo 
Tk^  Amw  Othor  Comutonv  In  Tho  World 


S I O MU  N  0  OOH  N  Cw  ORP .  QI  So  Columbu>  Avenue  •  Mount  Vernon.  N  N 
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NCW  PRODUCTS  (continued) 

ment’s  input  impedance  is  now 
{greater  than  200  megohms  shunted 
by  6.0  yigf,  and  output  impedance 
is  within  350  ohms  in  series  with  ; 
8  |i.f.  Features  include  gains  of  1.0,  i 
10  and  100;  frequency  respon.se  of  | 
5  cps  to  over  150,000  cps.  Use  I 
of  the  instrument  increases  the 
accuracy  of  many  measurements. 
Examples  include  connecting  a  i 
voltmeter  or  o.scilloscope  through  j 
the  Phantom  Repeater  to  a  high-  i 
impedance  te.st  circuit.  | 


Thermistor 

Victory  Engineering  Corp., 
Springfield  Road,  Union,  N.  J. 
Type  71 A2  thermistor  has  several 
unusual  features.  The  resi.stance 
element  is  completely  sealed  in  a 
gla.ss  rod  with  leads  e.xtending  out 
opposite  ends  thus  overcoming  leak¬ 
age  resistance  effects.  The  temper¬ 
ature  coefficient  has  the  extremely 
high  value  of  —7  percent  per  deg 
C  at  O  C.  Its  resistance  at  O  C  is 
60  megohms  and  drops  to  3  meg¬ 
ohms  at  50  C. 


TATIOR  aOia-A  RATINOS 

The  801 5-A  is  rated  at  40  KVP  inverse 
or  forward  in  air.  f  i  KVP  in  oil.  Average 
current:  20  MA  continuous  in  air —30  MA 
continuous  in  oil;  with  instantaneous 
peak  current  capacity  of  430  MA. 


The  new  Taylor  Custom  Built  801 3- A 
rectifier  gives  a  fine  account  of  itself 
in  either  air  or  oil  operation. 
From  its  2.5  Volt— 5  Ampere  long-life 
thoriated  ^lament  to  the  special  oil 
resistant  silicone  compound  used 
to  permanently  bond  the  base  to  its 
nonex  glass  envelope,  the  801 3-A 
is  a  champion  in  all  respects. 
It’s  reasonably  priced  too,  which 
gives  every  user  the  advantage 
of  low  operating  cost. 


Weatherproof  Switch 


TnVlOR 


.V; 


Micro  Switch,  a  division  of  Minne-  . 
appoli.s-Honeywell  Regulator  Co., 
Freeport,  Ill.,  has  announced  a  new 
compact,  weather  and  oilproof  push¬ 
button  electric  switch.  Weighing 
only  1  oz,  the  dpdt  assembly  will  fit 
inside  a  walnut  shell.  The  panel- 
mounted  pushbutton  is  sealed 
against  the  entrance  of  oil,  water 
and  dirt  by  synthetic  sponge  rubber. 
The  small  movement  required  to  op¬ 
erate  subminiature  snap-acting 
switches  is  provided  by  resilience  of 
the  seal.  No  sliding  joints  are  re¬ 
quired.  Underwriters’  Laboratories 


★  TRANSMITTING 

★  RECTIFIER 


★  INDUSTRIAL 

★  ELECTRONIC 


As  always,  Taylor  is  producing  tubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  reody  and  willing  to  discuss  your  porticu- 
for  requirements.  Call  on  him  for  information  any  time. 


WABANSIA 


Canada:  Atlas  Radio  Cerp.,  ltd. 
S60  King  St.,  W.,  Teienia  2-1 
Cable:  ATRADCO 


iupert:  Royal  Notional  Company 
7S  Wotl  $t..  Now  Vorh  6,  N.  Y. 

Coblo:  NATVARNCO 
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METALLURGISTS 


pecialists  in 


xceedingly  small 
wire  and  ribbon  for 


omponents  in 


SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
VYAVE,  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


NEW  HYDE  PARK,  N.Y. 


utstanding 
electronic  and 


uclear 

applications 


Fine  wire  ond  ribbon  in 
base,  rare,  and  precious 
metals,  and  alloys  for  new 
and  highly  engineered 
applications. 

Further  details  on  request. 


SECON  MHALS  CORPORATION 

228  East  4Stk  SL.  N.  Y.  17,  N.  Y.,  MU  7-1594 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical.  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 


?•  10  cycles  to  1  00  kc  repetition  rofe  | 

•  .2  JUS  to  1,000  fis  pulse  widths  at 

1 00  ohms  impedance— 1 00  volts  open 
circuit  •  0  to  1 0,000  jus  delays 

•  6  output  pulses  for  synchronizing  j 
at  various  intervals  during  single 
repetition  period 


Write  for  complete  dota :  our  bulletin  E-B-2 


ELECTRONICS  CO.  •• 

vw.  caupoiniaI 
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NEW  PRODUCTS 


(contifiiitd) 


list  both  single  and  double-pole 
switch  assemblies  for  5  amperes 
260-v  a-c,  and  either  type  will  con¬ 
trol  30-v  d-c  inductive  loads  of  2 
amperes  at  sea  level,  and  li  am¬ 
peres  at  50,000-ft  elevation. 


Hriuow 


Controllable  Inductors 

C.  G.  S.  Laboratories,  Inc.,  391 
Ludlow  St.,  Stamford,  Conn.,  has 
announced  the  H3M3H9L  Incre- 
ductor  controllable  inductors.  Max¬ 
imum  inductance  of  the  unit  at  zero 
control  current  is  30  mh  which  can 
be  reduced  to  l/400th  of  this  value 
with  100  ma  peak  control  current. 
The  corresponding  frequency  varia¬ 
tion  is  20  times  the  starting  fre¬ 
quency.  The  approximate  range  of 
starting  frequencies  for  zero  cur¬ 
rent  is  between  10  kc  and  100  kc. 
The  inductor  features  a  linear  re¬ 
lationship  between  frequency  shift 
and  control  current  extending  over 
at  least  a  5-to-l  change  of  fre¬ 
quency. 


New  RCA  Mulriplier  Phototubes 

—head-on  types! 

>r  red-RCA-6217  For  blue-RCA-6199 


For  use  in  color  densitometers,  spec¬ 
trometers,  color  comparators... plus 
other  applications  calling  for  good 
red  sensitivity.  Maximum  response 
is  essentially  flat  over  the  spectral 
range  of  3700  (violet)  to  5600 
(yellow)  angstroms  .  .  .  with  good 
response  through  6700  (red)  ang¬ 
stroms.  Sensitivity  of  tubes  when 
operated  at  1000-v.  supply:  8500  «a 
at  5400  angsuoms;  6700  »a  at  6700 
angstroms.  Maximum  diameter, 
2^4";  maximum  length,  5  13/16”. 


Well-suited  for  use  in  scintillation 
counters  to  detect  and  measure  nu¬ 
clear  particle  radiation . . ,  and  other 
applications  involving  low-level, 
large-area  light  sources.  RCA-6199 
has  maximum  response  at  about 
4000  angstroms  .  .  .  has  high  sensi¬ 
tivity  to  blue-rich  light . . .  has  neg¬ 
ligible  sensitivity  to  red.  When  the 
tube  is  operated  from  a  1000-v.  sup¬ 
ply,  current  amplification  is  about 
600,000.  Maximum  diameter, 
1  9/16";  maximum  length,  4  9/16". 

For  prompt,  officiant  sorvico  — 
coll  your  friondly  RCA  Tubo  Distributor. 


Audio  Oscillators 

Hewlett-Packard  (3o.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.,  has 


aECTRONICS  — Oecember,  1952 


323 


Are  Your 
Loborotories 
Overloaded? 


THE  LOWEST  EVER 
CARACITANCB  OR 
ATTENUATION 


mafespedo/f^ofgangtdtohondk  . 

tUftet  aygyiries fi^omrteas Icainc 

^it^MOMnMuniuurMasJL  ^ 

B^mkoUan  Sitti0neatbuifourehecti. 


_ CElcra^aElS  baiHB 

TRANSRADIO  LTD 

co-.r....o„s  TO  KNca^aiKiEX]:]^*"* 

I  laA  CROMWElt  ROAD  LONDON  SWT  tNClflND [ 
C4Sifs.  rf/a/nsBAD  iomdom 


★  TRANSFORMERS 

★  SATURABLE 
REACTORS 

★  ELECtRONIC 
DEVICES 


SFORMERS 


Specialists  in  SMALL  quantities 


of  custom  built  transformers 


from  milliwatts 


to  30  KVA,  single 


or  polyphase 


designed  and 


manufactured  to 


best  meet  your 


exact  requirements 


Electram 


'OMI 

MKf” 

of 

fibd 

MFC.  CO. 


1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 


A  PRACTICAL  SOLUTION 
TO  THE  PROBLEM  OF 
TECHNICAL  MANPOWER 
SHORTAGE 

Arc  you  interested  in  the  possibility 
of  getting  some  of  your  testing 
analysis  and  trouble  shooting  work 
done  without  hiring  additional 
technical  help? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  and 
analytical  tasks.  You  can  release 
these  men  for  more  demanding, 
more  responsible  duties  by  entrust¬ 
ing  our  laboratories  with  your  rou¬ 
tine  testing  and  analytical  schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  assign¬ 
ments  to  us  will  be  handled  by  men 
who  live  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give.  That  means  speed,  accu¬ 
racy,  and  real  economy. 

We  would  like  to  get  together 
and  disaiss  your  manpower  prob¬ 
lems  and  possibly  point  the  way  to 
a  solution. 


UNITED  STATES 
TESTING  COMPANY.  Inc 

ISTAIIISHID  1110 
1550  Park  Avenue,  Hoboken,  N.  J. 
PHIUDflPHIA  •  lOSTON  •  nOVIDENCE 
CHICAGO  •  NEW  YORK  •  lOS  ANGELES 
MEMPHIS  •  DENVER  •  DAIUS 
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NEW  PRODUCTS 


^rkes 

arzian 


announced  two  new  wide-range  R-C 
oscillators  of  compact  size  and  aim-  ' 
pie  operation.  Model.s  200AB  and 
200  CD  have  high  stability  and  ac¬ 
curate,  quickly  resettable  tuning 
circuits.  Operation  is  simplified 
and  only  three  front  panel  controls 
are  used.  Model  200AB,  for  gen¬ 
eral  audio  te.sta,  offers  a  frequency 
range  of  20  cps  to  40  kc  and  a  full 
watt  output.  Model  200  CD,  for 
wide-range  measurements  at  lower 
power  levels,  provides  constant  volt¬ 
age  output  from  5  cps  to  600  kc. 
Both  instruments  are  adjusted  and 
calibrated  to  meet  exact  fre<iuency 
and  performance  specifications.  An 
output  amplifier  provides  complete 
isolation  of  the  load,  and  changes 
in  output  load  do  not  change  oscil¬ 
lator  performance.  Frequency  sta¬ 
bility  is  better  than  ±2.0  percent 
including  warmup,  and  hum  voltage 
is  less  than  0.1-percent  rated 
output. 


Motor  Control 

Industrial  Control  Co.,  Wyan- 
danch,  L.  I.,  N.  Y.  The  302-A  is 
a  wide-range  speed  and  torque  gen¬ 
erator.  It  consists  of  a  special 
motor  and  control  box  operating 
from  the  117-v,  60-cps  line.  The 
motor  speed  can  be  varied  from  100 
to  10,000  rpm,  with  a  maximum 
output  torque  of  1.0  oz-in.  Match¬ 
ing  gear  boxes  are  available  for  any 
reduction  ratio.  Motor  speed  can 
be  controlled  remotely,  either  by  a 
varying  d-c  voltage  or  a  shaft  posi¬ 
tion.  The  speed  is  read  directly  on 
a  front  panel  meter  and  provisions 
are  made  to  measure  the  torque  de¬ 
livered  to  the  load.  The  unit  finds 
application  in  automatic  control 
.systems,  light  machine  tools,  in¬ 
dustrial  process  control,  coil-wind- 


a6em  in  performance 


(a)  Long  Life 

(b)  Good  Regulation 

(c)  High  Efficiency 


aGem  for  versatility 


(a)  Wide  Range  of  Power  Outputs 

(b)  Temperatures  of  — 65°C  to  -j-lOO’C 

(c)  Impervious  to  all  Humidity 

(d)  Impervious  to  Salt  Atmosphere 


aGem  in  compactness 


U}(UA*' 


(a)  Various  sizes  and  shapes 

(b)  Light  Weight  for  any  Power  Output 

(c)  “Tailor-made”  for  Individual  Reijuirements 


Write  Caroline  for  your  free  copy 
of  the  booklet  on  Sarkes  Tarzian 
Embedded  Selenium  Rectifiers 


Sarkes  Tarzian/  Inc. 

RECTIFIER  DIVISION 

E-7 , 41S  North  C0II090  Avo..  Rloomiogfon,  Indiona  J'.  - . 
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W  Uca^ 

^ U  DEMONSTRATE 
AND  TEST 

D.C.  APPARATUS  A 
FROM  A.C  LINES^ 


r'A”  BATTERY 
ELIMINATORS 


f  for  DEMONSTRATING  AND  TESTING 
r  AUTO  RADIOS 

[Now  Models 


Designed  for  testing 
Electrlcol  Apporotus  on  Regular  A.C.  Li 
i  Equipped  with  Full*Wave  Dry  Disc  Ty| 
i  Rectifier,  Assuring  Noise^less,  Interfe 
A  once-Free  Operotion  and  Extrem^ 
long  Life  and  Reliobility. 


ELECTRONIC  GUSS  WORKING  EQUIPMENT  for  RAOlO,  TELEVISION  TUBES, 
INCANDESCENT  LAMPS,  GLASS  UTHES  for  TELEVISION  TUBES 

We  moke  Tronsformers,  Spot  ond  Wire  Butt  Welders,  Wire  Cutting  Mockines  ond  SOO  etlmr  IttiM, 
indispensable  in  your  production.  Eisler  Engineers  ore  constantly  developing  New  Equipment.  If 
you  prefer  your  own  designs,  let  ut  build  tnem  for  you.  Write  to  Cbarles  Eisler  wbo  has  served 
The  Industry  over  32  yeors. 

Machines  for  smotl  Rodio  Tubes  of  oil  kinds: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydrogen  atmosphere  heating  chamber,  hydrogen  drying  tower,  water  coaled  unload¬ 
ing  chamber,  heat  control  with  air  cooled  transformer  with  11  position  top  switch. 
Automotic  temperature  control  (optional)  stondard  furnoces  from  1"  bore  IBM*  C.  to 
8"  bore  1100°  C.  Molybdenum  wound  heating  units,  loading  and  unloading  chambers 
equipped  with  safety  doors.  Supplied  with  hydrogen  flow  gauges.  Made  to  order  in 
many  siies. 


EISLER  ENGINEERING  CO.,  Inc. 


iPXXi  WIRE  FORMING 
‘  i-  SPECIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modern  facilities,  high-production 
equipment. 

MeUI  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PIX  MANUFACTURING  CO.,  Inc. 

24A  Bedford  St.,  Newark  3,  N.  J. 


Q UICKL Y 


RADIO  FREQUENCY 
CONNECTORS 

•  Dage  specializes  in  the  manufacture 
of  the  finest  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


DAGE  ELECTRIC  COMPANY,  INC. 

63  North  Second  Street  •  Beech  Grove  indiono 
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ENGINEERS  DEPEND  UPON 


^birtcher' 

TUBE  CLAMPS 

Hold  Tubes  in  Sockets 
under  all  Vibration, 
Impact  and 
Climatic 

Conditions  I  lnE  \  ^ 


You  can't  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTC  HER  TL:BE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  cap.icity  is  kept  at  a 
minimum.  VC'eij’ht  of  tube  clamp  is 
neglij'ible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They're  recommended  for  all  types 
of  tubes;  |;lass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE'S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

irVT/<  for  samples.  lataloxHt  artJ  price  lists. 

THE  BIRTCHER  CORPORATION 
4371  Valley  Blvd. 

Los  Angolas  32,  Calif. 


ing  equipment,  servo  directors, 
variable-speed  turntables  and  tex¬ 
tile  looms. 


Solflering  Iron 

American  Electrical  Heater  Co., 
6110  Cass  Ave.,  Detroit  2,  Mich., 
has  announced  the  No.  3128-A 
Angle-type  electric  soldering  iron 
for  light-duty  soldering.  Weighing 
only  10  ounces,  the  new  iron’s  angle 
shape  permits  easy  application  to 
1  work  that  is  difficult  to  reach  with 
straight  irons.  It  has  a  1-in.  plug- 
type  tip.  an  input  of  60  watts,  and 
'  is  available  in  standard  voltages 
and  for  32  volts.  A  separate  heat- 
insulating  stand  is  supplied  with 
each  iron. 


Prinled-C'.iroiiit  Rotary  Switch 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  has  applied  the 
printed  circuit  technique  to  special 
rotary  switches  for  pulse  work  and 
telemetering.  Where  previously 
odd-shaped  segments  and  very  ir¬ 
regular  timing  intervals  were  diffi¬ 
cult  to  obtain,  this  new  method  has 
now  made  them  practicable  on  a 
rotary  switch  for  either  high  or 
low  speed  applications.  With  this 
1  new  technique,  almost  any  number 
of  contacts  can  be  spaced  around 
1  the  periphery  of  a  contact  panel 


for  RF  INTERFERENCE 
SUPPRESSION  FILTERS 


FILTRON  IS  SPECIFIED  ON 
THE  MAJORITY  OF  MODERN 
AIRCRAFT,  GUIDED  MISSILES. 
SIGNAL  CORPS,  ORDNANCE 
AND  NAVAL  EQUIPMENT 

FILTRON'S  experienced  RF  Interfer¬ 
ence  Suppression  engineers  are  av.iil- 
able  for  the  measuring,  testing,  and 
filter  design  for  your  equipment.  The 
modern  shielded  laboratories  are 
equipped  to  measure  RF  Interference 
from  14  KC  to  1000  MC,  in  accord¬ 
ance  with  military  specifications. 
FILTRON'S  engineers  have  more  than 
700  standard  filters  available,  or  will 
design  a  unit  to  meet  your  size,  weight, 
mounting,  voltage  and  current  require¬ 
ments. 

FILTRON'S  capacitor  manufacturing 
and  coil  winding  divisions,  metal 
fabrication  shop  and  meui  stamping 
departments  are  exclusively  produc¬ 
ing  the  highest  quality  components 
for  FILTRON'S  RF  Interference  filters. 


IF  MTimiCIICt  UmtUlM  FRTfK  FRR; 


Send  for  our  LATEST  CATALOG 
on  your  company  loNorfioad 


THE  FILTRON  CO  INC. 

FLUSHING  LONG  ISLAND  N  Y 

LARCIST  EXCLUSIVE  MANUFACTURERS 
OF  RF  INTERFERENCE  FILTERS 


w 
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at  irregular  intervals,  depending  on 
the  timing  required.  Either  short¬ 
ing  or  non-shorting  switch  action 
can  be  obtained.  More  accurate 
dimensions  of  contacts  and  spacing 
between  contacts  can  be  maintained 
than  with  previous  methods  of 
fabrication. 


Subniiiiiature  Triode 

Raytheon  Mfg.  Co.,  55  Chapel  St., 
Newton  58,  Ma.ss.,  announces  a  new 
low-microphonic  subminiature  tri¬ 
ode  designated  CK6247  (formerly 
known  as  CK628).  It  has  a  maxi¬ 
mum  noise  output  of  2.5  mv  a-c 
across  10,000  ohms  in  the  plate  cir¬ 
cuit  when  the  tube  is  subjected  to 
vibrational  acceleration  of  15  g  at 
40  cps.  The  normal  amplification 
factor  rating  is  60,  and  the  mutual 
conductance  rating  2,500  ;j.mhos 
with  maximum  allowable  plate  volt¬ 
age  of  275  V. 


HERMETICALLY  SEALED 
TO  MIL-T-27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MlL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


Att<‘niiation  Networks 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  announce.s  avail¬ 
ability  of  its  new  series  690,  T  or 
balanced-H  attenuation  networks. 
The.se  networks  are  designed  for 
use  in  general  laboratory  and  pro¬ 
duction  testing  where  ruggedness, 
flexibility  and  reliability  are  of 
prime  importance.  The  .series  690 
has  a  frequency  range  from  0  to 
.50,000  cycles.  The.se  networks  con¬ 
sist  of  plug-in  impedance  adjusting 
networks  combined  in  compact  as- 
.semblies  with  either  two  or  three 
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FOR  PORTABLE 

AND 

AIRBORNE 
Applications  I 


GAIR 


SHIPPING 

CONTAINERS 


Eliminate  Many 
Hazards  of  Shipping 

Guii  Cotruqoted  Contame/s  cue 
so  scienfificolly  constructeci  that 
they  ofter  the  uttnost  PROTEC¬ 
TION  ugcnr)^t  the  mciny  hazords 
of  shipping,  .tiuly  amazing  how 
they  withstand  tremendous  knock¬ 
ing  about  and  rough  usacje. 

Without  obligation  Robert  Gcui 
offe/s  a  helping  hand  in  solving 
shipping  container  problems. 
WRIJI  TODAY 

for  fpchnicnl  mforniotion 


PRECISION 

POTENTIOMETERS 


THE  GAMEWELL  COMPANY 

NEWTON  UPPE»  EALLS  6*  MASSACHUSETTS 


CONSTRUCTION 

light  in  wni^t,  y«t  durobU  nnovgh 
to  withttond  »hock  ond  vibrotion 
bottor  thon  lorgor  titod  modnU. 


ACCURACY  AND  SENSITIVITY 

within  ^3%  el  full  dollocllen  at 
CMiy  point  on  the  »colo. 


VERSATILITY 

odoptoblo  to  ony  roqoironwnt  .  .  • 
wotortight  ond  commofciol  modoU 
.  .  •  bwilt  to  conform  to  opplicobio 
Govommont  tpocifkotiont. 
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dependable  instruments 
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NEW  PRODUCTS  (continued) 

attenuation  controls,  depending 
upon  the  loss  per  step  desired.  The 
plug-in  impedance  matching  net¬ 
works  may  be  obtained  in  a  wide 
range  of  impedance  and  loss,  with 
special  impedances  and  losse.s  avail¬ 
able  to  meet  requirements.  Level 
of  operation  is  -|-  20  db  (0.6  w) 
maximum  input,  with  accuracy  of 
resistor  units  calibrated  at  =:  1.0 
percent. 


The  Heiland  A-500  recorder  embodies 
maay  features  found  only  in  much  larger 
instruments . . .  easy  loading;  four  quick 
change  paper  speeds;  precision  time  lines; 
trace  identification;  paper  movement  in¬ 
dicator;  direct  monitoring  of  galvanometer 
light  spots.  Case  dimensions  6^"  x  9Vs'’  x 
12%".  Weight  33  lbs.  Paper  width  4"-100' 
long.  Available  for  either  12  volt  or  24 
volt  D.C  operation. 


Fixed  Coaxial  Pads 

Telewave  Laboratories,  Inc.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.,  has  announced  a  series  of 
fixed  coaxial  pads  for  application  in 
circuits  operating  at  frequencies 
from  0  to  10,000  me.  Available  are 
6,  10  and  20-db  pads.  These  coax 
pads  are  of  conventional  pi  and  T 
construction,  utilizing  metallized 
film  resistors.  Their  small  size  and 
rugged  characteristics  render  them 
highly  useful  in  microwave  circuits. 


A-500  12  cImiimI* 


An  8  volt  battery  pack  provides  self  con-, 
tained  power  source  affording  complete 
portability  and  flexibility  to  the  Heiland 
A-401  Recorder.  Other  features  are  similar 
to  the  A-SOO.  Case  dimensions  with  battery 
pack  7"  X  9Vi"  x  12%",  without  4%"  x 
936"  X  12!4”;  Weight  with  pack,  39  lbs., 
without,  22  lbs.  Single  speed.  Paper  width 
2"- 100'  long.  Available  for  12  volt  or  24 
voir  D.C  operation  without  battery  pack. 


Accurate  oscillograph  records  provide  data  for  better  produa 
design  and  performance.  Heiland  recorders  are  being  widely 
sued  for  numerous  aircraft,  laboratory  and  industrial  applica¬ 
tions.  Write  today  for  Heiland  catalog  of  recorders,  galva- 
aometers  and  associate  equipment. 


A-401  4  chaiHWlf 


Miiltiunit  Tube 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  12BF6  is  a  multiunit 
miniature  tube  of  the  heater-cath¬ 
ode  type  containing  two  diodes  and 
a  medium-mu  triode  in  one  en¬ 
velope.  It  is  intended  primarily  for 
use  as  a  combined  detector,  ampli¬ 
fier  and  avc  tube  in  automobile 
radio  receivers  operating  from  a 
12-volt  storage  battery.  The  char¬ 
acteristics  of  the  triode  unit  are 
such  that  it  can  be  impedance- 
coupled  or  transformer-coupled  to 
the  output  stage.  In  either  case  the 
triode  unit  can  supply  more  than 
ample  output  with  low  distortion  to 
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MOLDED  OR  FABRICATED  TYPES 
FOR  LOWEST  POSSIBLE  COST 


ONE  PIECE  ELECTRO-PLATED 
TYPES  FOR  EXTREME  ACCURACY 


I4S  HUDSON  STREET  NEW  TORN  13. N  T 


(on* 


WIRES  &  CABLES 

for  ALL  your 

ELECTRONIC 

wiring  needs! 

Govt.  Spec.  Hookup  Wire! 


A  mri  niMMy  tovM  fm  indvttry.  PravMi  by  lb* 

•<  IB*I  and  dta,  •l•ctT•nic  mochin*,  radla. 
olactrkal  and  inttnwmnT  manwfocliirara. 


S^Mify  tht  Gr*an  (••rovBr 

far  rtia  botl  in 

law  <atE  parfarmonca. 

Spatial  aRtochmanH  and 
onginoating  Mrvica  nyaHabla 
far  pradutiian  warfc. 


The  Greco  Engraver  zips  out  precisioa  work 
on  metal,  plastics,  wood,  glass,  hard  rubber  etc.  .  .  . 
engraves  panels,  name  plates,  scales,  dials,  molds, 

Icnaes,  instruments,  instruction  plates,  direaional  signs 
...  by  simple  tracing.  Routing,  profiling  und  thee 
dimtmtiouni  modeling  indicele  its  nersatiiily.  Electric 
etching  attachment  available. 

FREE  —  Fact-pMcked  {older  yours  upon  reguest. 


JAN.C.76  SRIR-SRHV  PLASTIC 

Satld  Coltrt  tr  Balril  Mwkliiw 


WL-EXTRUDED  NYLON  JACKET 

stlia  ColMV  or  Bairal  MarkiMt 


AIRCRAFT  WIRE-NTLON  JACKET 
MiL-w-saas  (BvatTMOM  AN-j-c.4aa> 


105’  C.  U.L  APPROVED 

TtMOHMlUtl#  HmIius  WIrv 


JAN-C-78  WL  GLASS  BRAID 
Alto  EXTRUDED  NYLON  JACKETED 

MM  •r  TraMT  CMvn 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAILABLE 
AT  LOW  COST 


Miilticoadvctor,  Skidded  CeWet 
T«  MMt  G«vt.  8He. 


AMembUet  of  these  types  can  be  suppCed  at  tow  cost. 

Quality  It  the  highest  in  the  industry.  Dimensional 
accuracy  and  other  charactenstica  are  excellent  and 
these  units  are  highly  recommended  for  instruments 
such  as  synchros 
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Announcing  a  NEW', 
Different  kind  of  Capacitor 


Concentric  High  Ratio  Air  Capacitor 


la^vlrci  ipac*  ,700  x  1'  leng  bahind  panal. 


Writ9  for  tomptofo  informofion 

MANUFACTURING  CORPORATION 

10  lOCKAWAY  VAIUY  lOAD,  BOONTON,  N.J. 


The  new  Johanson  Concentric  High  Ratio  Air  Capacitor  recom¬ 
mends  itself  to  applications  requiring  a  low  minimum  capacity, 
high  Q,  and  stability.  It  has  a  maximum  capacity  of  35  mmfd.  and 
a  minimum  capacity  of  1  mmfd.  Because  of  this  ratio  of  capacity, 
it  has  many  varied  applications  in  electronic  equipment  where 
capacitive  adjustments  need  to  be  made  over  a  wide  range  with 
great  accuracy. 

The  new  Johanson  capacitor  is  constructed  entirely  of  silver- 
plated  brass  and  Pyrex  glass,  which  makes  it  ideally  suited  for  all 
applications  of  a  high  frequency  nature.  It  is  a  high  Q  capacitor 
at  and  above  200  me. 

The  friction  spring  of  the  new  capacitor  assures  a  permanent 
setting  of  the  rotor.  The  vernier  action  of  the  rotor  screw  allows  all 
adjustments  up  to  eight  full  turns  to  be  made  quickly  and  precisely. 

SPtCIFICATIONS 

low  minimum  capacity,  1  mmf.  High  maximum  capacity,  35  mmf. 

High  Q  —  b*tt«r  than  10,000  of  15  me.  Voltag*  broakdown  ov«r  500V  DC. 

High  ttabillty.  High  ratio  —  copocity  ot  moximum 

it  35  timoi  Itt  minimum  copocity. 

Vomlor  action  —  bottor  thon  $  turns  to  occompllth  tho  copocity  chongo. 

Copocity  ogoinst  rototion  it  o  linoor  function. 
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drive  a  pair  of  12V6-GT’8  operating 
at  maximum  plate  voltage  in  the 
output  stage  of  automobile  re¬ 
ceivers. 


Vacuum  Gage 


Distillation  Products  Industries, 
division  of  the  Eastman  Kodak  Co., 
Ridge  Road  West,  Rochester  3, 
N.  Y.  Type  PHG-09  gage  covers  a 
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Magnetic  Modulator 


Lear,  Inc.,  11916  W.  Pico  Blvd., 
Los  Angeles  64,  Calif.  The  F6A 
magnetic  modulator,  recently  re¬ 
leased  for  general  industrial  use, 
is  especially  designed  for  accurate 
and  stable  conversion  of  low-level 
d-c  signals  into  proportional  a-c 
signals  more  suitable  for  electronic 
amplification.  It  utilizes  signals 
derived  from  thermocouples,  strain 
gages,  certain  computing  devices 
and  a  multitude  of  other  industrial 
instruments.  The  unit  offers  low 
distortion,  almost  unlimited  life  and 
extreme  linearity  with  stability;  is 
shockproof,  hermetically  sealed  and 
magnetically  shielded ;  has  fast 
respon.se,  operates  over  a  wide  fre¬ 
quency  range  and  is  virtually 
unaffected  by  humidity  and  tem¬ 
perature  changes. 
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U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Governtnent  Specifications 

^  ALL  ORDERS  DELIVERED  PROMPTLY  ^ 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 

Phone  Arlington  4640 


MODEL  214  ^ 

Hk..  «wtpwt  voltog*  and  vary  fost  rita  lima 
wiHi  na  avar»liaat  characlariia  lha  parfarmanca  af  Ilia  SKL 
Madal  214  Chain  Pulta  Ampliflar.  TKa  tpaclally  da«i9nad 
larminaling  cabla  pro v  Idas  o  ratitliva  aulpvl  af  500  ahma  and 
a  aapociliva  aulpwl  far  cannaclian  la  a  calhada  ray  luba  grid 
ar  daflaatian  plalat.  Capabla  af  daflacling  a  5XP  tuba  mara 
than  1",  lha  Madal  214  find*  axiantiva  vaa  in  radar,  aacilla* 
praphy,  lalaviaian  laaling,  and  nvciaar  phyaica. 

Writm  laday  far  fvrffcar  mformaiiom. 


ruggedizei 

METERS 


MAX.  OUTPUT  VOLTAOi 
125  volts 

RISE  TIME 

.006  vsac 


INPUT  IMPEDANCE 
180  ohms 
BANDWIDTH 
40  KC  to  100  MC 


0.04m  complaK  paisa  oppliad 
diracllv  la  asciltascapa  plaias. 
Risa  lima  appram.  0.001m 


Paha  thrawfli  Madal  202P  Wida 
band  Clmtn  AaipIMar  aad  Madai 
214  Chain  Paisa  AmpliOar  (SO  db 
aaia  ).  Nala  rapradvclian  af  Rna 


EXTRA  quality  and  practaion  stand* 

"INJG6EDIZEO**  ardi 

PEATURCS  EXTRA 

19  Mater  movement  shock-  IM8TALLATION 

mounted  and  housed  in  rutH  AOVANTAOES 

bar-hnad  case  OSliqht  convexity  of  oIk 

0Matar  movement  tup-  sarvatfon  window  raducea 
ported  by  dm-cast  frame  for  chance  of  accidental  break*;, 
greater  strength  and  in-  aqa  during  tnetallation  or 
creased  accuracy  shipment 

O Observation  window  rub-  ^Terminals  side-tapped 
bar  grommeted  and  sealed  and  provided  with  tinedbmd* 
to  rubber  lining  of  case —  irtg screwstofacilitate winno 
providing  hermetical  seal  of  with  or  without  wire  lugs  OP 
high  dielectric  ma*eriais.  by  pressure,  soldering  or 
0  Non-rigid  mounting  of  Mil- 
ob^vatK>n  window  with  O  Breakage  or  damage  i« 
rubber  grommet  increases  ^firing  le  reduced  through 
resistance  to  shock .  non-ngid  mounting  of  terms* 

e  Eich  in.t.r  dmigoMl  and  nala  and  uia  of  fiuibla  In. 
built  by  SUN  to  hignoat  tofioc  conductora. 

Building  rugged  electric  meters  is  not  new  to 
SUN  . .  .  For  over  20  years,  the  automotivf 
industry  has  depended  on  SUN  as  one  of  tht 
largest  "D'Arsonval.type"  meter  manufad 
turers— to  produce  rugged,  tough  meters  that 
will  stand  up  under  the  abuse  and  tough 
handling  of  portable  field  instruments  used 
in  automotive  repair  work.  SUN  "Ruggedired" 
Meters  not  only  meet  Specification  MIL-M- 
.  10304  (Sig.  C)— but  also  embody  many  plm 
features  that  make  installation  easier,  faster 
I  and  help  prevent  assembly  or  shipping  dam¬ 
age.  Complete  data  bulletin  on  sun  "Rug- 
;  gedized"  Meters  available  on  request. 

SUN  " RhgftJtztJ"  Mtttrs  an  arailatU  at 
D'C  Voh  Mttm.  Ammtitn,  Milli-ammtttn 
and  Micn-ammtltri  and  aim  may  kt  trdend 
ai  net: far  type  A  C  iattramnu.  aoao  o 


SPENCER -KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 


SUN  ELECTRIC 

CORPORATION 

141  Av«ii4«l«  AvMiqp.  Cbicap*  81, 
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NEW  PRODUCTS 


range  of  8  million  to  1  on  a  single 
meter  from  a  single  pickup.  It  can 
be  used  to  read  vacuums  from  0.50 
mm  to  10  '  mm  Hg.  The  all-metal 
pickup  tube  which  handles  this 
range  works  on  the  glow  discharge 
principle.  In  the  tube,  permanent 
magnets  provide  a  field  which 
lengthens  the  electron  paths  into 
tight  spirals  that  give  high  ioniza¬ 
tion  per  electron,  with  a  ca.scade 
effect.  Having  no  filament  to  burn 
out,  the  new  tube  can  be  operated 
at  full  atmosphere  without  damage. 
In  addition,  the  circuit  is  insensi¬ 
tive  to  fluctuations  in  line  voltage. 


Low-Loss  UHF  Cable 

Columbia  Wire  &  Supply  Co.,  2850 
W,  Irving  Park  Road,  (^hicago.  Ill., 
announces  a  new  low-loss  cable  de¬ 
veloped  by  Anaconda  and  designed 
for  uhf  television  reception.  The 
cable  is  of  semisolid  construction 
and  features  22-gage  copperweld 
conductors,  suspended  polyethylene 
tubes  within  a  heavy  virgin  polye¬ 
thylene  jacket  of  special  design. 


on  industry’s  doorstep  to  expedite  your  needs 
for  quality  tubular  and  split  rivets,  rivet  setting 
machines  and  special  cold-headed  fasteners. 
Write  for  an  important  new  brochure,  "THE 
MILFORD  METHOD”,  describing  Milford's  latest 
contribution  to  industrial  progress ...  a  com¬ 
plete  service  integrating  fastener  research, 
design  and  engineering  with  manufacturers' 
production. 


THE  NEW  PACIFIC  DIVISION  ^ 
715  S.  Pain  A«t.  Nkanbra.  CaW. 


Dehumidifier 

The  Walton  Laboratories,  Irving¬ 
ton,  N.  J,  The  Aqua-Sorber  dehu- 
midifler  includes  an  automatic 
control  that  saves  on  power  con¬ 
sumption  and  is  activated  by  the 
moisture  content  of  the  atmos¬ 
phere.  Thus  it  operates  only  when 
necessary’  rather  than  at  timed  in¬ 
tervals.  Other  features  include 
maximum  air  flow,  easy  removal  of 
the  water  container  and  a  hose 
connection  readily  accessible  for 


.lliFOBA  RIVST  &  2WACHINE  CO. 

the  name  to  rivet  in  your  memory 
for  fasteners 
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ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


ELbCTRO-TtCIi  equipment  co 

55  LISPENARD  ST.,  NEW  YORK  13,  N.  Y. 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


HIGH  VALUE  RANGE 

10  to  10.000,000  MEGOHMS 


This  unusual  range  of  high  volue  resistors 
was  developed  to  meet  the  needs  of  scien¬ 
tific  ond  industrial  control,  meosuring  and 
laboratory  equipment  —  and  of  high  voltage 
applications. 


Aetuof  Size 


SEND  FOR 
BULLETIN  4906 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 

•ifofitively  In  commercial  o^al^ 
mofit  includinf  ro^iOe  toloaHono,  tolo* 
grophe  sound  ^kturote  tolovision,  otc. 
Also  In  a  vorioty  of  U.  $.  Navy 
oquipmont. 


It  gives  detoils  of  boHi  the 
Stondord  ond  High  Volue 
resistors,  including  con¬ 
struction,  chorocteristics,  di¬ 
mensions,  etc.  Copy  w  ith  Prko 
List  moiled  on  reguest. 


Sectional  Tower 

MOST  ECOHOMICAL  FOR 
MICROWAVE  •  FM  •  TV 
COMMUHICATIOHS  •  RADAR 


d,^,.  r  io  j.,, <oHist. 

new  YORK  14,  N.  Y. 

Western  District  Office  •  Times  Building,  Long  Beach,  California 


Elactro-Tech  maintains  one  of  the  largest  and  most  com* 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment — representing 
over  250  top  lines. 

Yes,  our  wrorehousa  Is  bulging  with  standard  sfocfcs  af 

Ceunisrs  Selsneidt  Toggle  Switches 

Panel  Meters  Tachemstars  Shunts  lElectricoll 

Transformers  Thermometers  Meggers 

Switchboard  Motors  Thormostuts  Soiorsoid  Volvos 

Micro  Switchos  Roctifiors  Pyronsotors 

Photo  Eloctric  Equipment  Rhoostnts  Muitimotors 

Relays  Timers  Osciiloscopot 

and  Laboratory  Standard  instruments 
In  addition,  we  manufacture  and  stock  Special  Tost  Equip* 
moni  o  tittirit  Hooting  Unili  •  Cumnt  Trunslomiors  o 
Pyromotors  •  Thormoceupits  •  Roctiliors. 


Actual  pbotogra^  of  VEE-D-X 
Sectional  Tower  installatioa  show¬ 
ing  1S2  MC  ground-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 


THE  LaPOINTE-PLASCOMOLD  CORP. 

N  ROCKVILLE,  CONNECTICUT 


Our  laboratory  is  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


•Tfs, 

Industries 

■•'Wng  Guide' 

*ur 


FOR  SPEED/  / 

Wire -Cede  Rpi 

To.o.ypo-NYl-W6 


CONSULT  US  ABOUT  YOU*  RfOUIRfMTNTS 
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MOSINEE  PAPER  MILLS  COMPANY*  MOSINEE,WIS. 


Double-Flash  Light  Source 

Edgerton,  Germeshausen  &  Grier, 
Inc.,  160  Brookline  Ave.,  Boston  15, 
Mass.  Type  2307  double-flash  unit 
is  used  to  take  two  superimposed 


NEW  PRODUCTS 


permanent  automatic  water  re¬ 
moval  through  drain  piping.  The 
unit  is  equipped  with  1  5  horse¬ 
power  motor  that  provides  56-per¬ 
cent  greater  power  than  the  con¬ 
ventional  i  horsepower  motor. 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  serv'ice  for 
consultation.  Please  write  Dept.  E 


Voltage  Calibrator 

Tel-1  NSTRUMENT  Co.,  Inc.,  .50  Pat¬ 
erson  Ave.,  East  Rutherford,  N.  J., 
has  available  the  type  2004  voltage 
calibrator  that  is  designed  to  make 
any  o.scilloscope  an  accurate  visual 
voltmeter.  It  measures  the  peak  to 
peak  voltage  magnitude  of  a  com¬ 
plex  or  sinusoidal  waveform  from 
10  mv  to  100  V  within  ±2  percent. 
A  direct-reading  front  panel  meter 
indicates  the  location  of  the  a-c 
axis  with  respect  to  the  negative 
voltage  peak  with  an  accuracy  of 
±3  percent.  It  provides  an  exter¬ 
nally  available  square  wav'e  for 
checking  and  recompensating  the 
scope  probe  attenuator  and  elimi¬ 
nates  repeated  disconnection  of 
calibrator  leads  by  use  of  front 
panel  switches. 


33« 
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Genemotors 


Dynamotors 


DC  to  AC  Converters 


Recorder  Converters 


COLORS  £.  PIGMENTS 


Inductor  Alternators 


Magmotors 


Carter  DC  le  AC  Cenvarton,  Dynamelert,  Coflamater*, 
Ma9melert,  onrt  IndrKler  Altemalera  linvortaral  or* 
mad*  in  a  wid*  vorioty  of  lypM  and  capotlHat  adapt* 
oW*  to  cemmwnicatiant,  laboratory,  and  indirttrial  ap> 
pikationt,  of  many  kirtdi.  Widely  uiod  in  aircraft, 
marine,  and  mobile  radio,  goephytical  inttrwmonH, 
laboratory  worli.  Ignition,  timing  oitd  many  otbor  utot. 


3M«  N.  Maplowood  Avo.,  Chicago  47 
Seioi  0«cM  i*  PriMipol  Olioi 


MAIL  COUPON  FOR  CATALOGS  I 

PlooM  Mfld  colologc  containing  cemploto  in-  | 
formation  on  Cortor  Rotary  Power  Mpolie*.  | 


lo  We  Wo  oUa  prodoca  II N 
Magnotk  Iran  pawdort  for  tha 
Bactrank  Cora  Indaetry,  tha 
Magnotk  Topa  locardbig  Indve* 
try  and  othore.  Writa  far  com- 
Plata  tachnkal  Infarmatlan. 
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Autosyn"^ 


Precision-Built  by 


ECLIPSE-PIONEER 


ECLIPSE-PIONEER  DIVISION  of 


TETERBORO,  NEW  JERSEY 


Expert  Selet:  B«nd«x  Internoftenoi  Di 


NEW  PRODUCTS  icantiniwd) 

photographs  as  closely  timed  inter¬ 
vals  for  measuring  velocities.  Sub¬ 
microsecond  (i  (isec)  exposures  by 
silhouette  cover  an  8-in.  square 
field.  An  electronic  delay  circuit,  ac¬ 
curate  to  0.5  jisec,  varies  the  inter¬ 
val  between  flashes  up  to  100  |xsec. 
Synchronized  photoelectrically  or  by 
a  pulse,  the  shadow  method  makes 
shock  waves  visible  in  photographs, 
for  simple  determination  of  aver¬ 
age  velocities.  Two  circuits  ener¬ 
gize  one  light  source  to  give 
equally-bright  pul.ses  of  light  from 
the  same  position  in  space.  With  the 
field  lens,  a  suitable  exposure  is 
made  on  Super  XX  film. 


Molded  Capacitors 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.  Type  CAS  molded  capacitor  is 
identical  in  size  to  the  type  BTS 
resistor  (1!  in.  long  X  i  in.  di¬ 
ameter).  It  is  specially  designed 
to  obtain  small  values  of  capaci¬ 
tance  with  exceptionally  high  Q  for 
its  range,  and  is  currently  being 
manufactured  in  standard  values 
from  0.22  [laf  to  2.2  ii(if,  ±20  per¬ 
cent  standard  tolerance.  The  new 
unit,  molded  in  thermosetting  ma¬ 
terial,  is  suitably  protected  for  all 
applications  requiring  an  insulated 
capacitor,  particularly  where  exact¬ 
ing  small-value  capacitances  are 
required  as  in  trimming  applica¬ 
tions,  and  meets  JAN-C-20A  in 
temperature  coefficient  and  humid¬ 
ity. 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  !n  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431*  dia.  X  1.631*  Ig.)  and 
Pygmy  (0.937*  dia.  X  1.278*  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*tE6  TIAOC  «iAlK  ■CNDII  AVMTIOM  COmMAnOM 

AVERAOf  aECTRICAL  CHARACTERISTICS— AY-300  SERIES** 


25+ill$ 


TriMimttorsj 


aytom' 


4S+i2» 


4S+i22S 


From  Trm. 

AirtMio 


OtpOAdofit  UpM  Cifcoit  Otsiffi 


From  Trtoi. 
Autos  jfo 


Oopondont  Upoo  CirciiH  Oosicn 


10l+t4» 


240+1130 


From  Trins. 
Autosyn 


»Also  iocludfs  High  froqutficy  Rosotvors  dtsignod  tor  uso  up  to  lOOKC  (AY231-24) 


AY-SOO  (PYGMY)  SERIES 


TrMSmittori| 


45+ilOO 


AYS03-4 


4S+jl00 


AY303-2 


I  AY»3-3 


From  Trons. 
Autosyn 


Dtpondtfrt  Upon  Circuit  Otsign 


Control 
Trons- 
tor  mors 


AYb03*S 


From  Trons. 
Autosyn 


Dopondont  Upon  Circuit  Oosigr 


1 290+1490 


900+12200 


AYM3-S 


Oittoronttofs 


AY933-3 


From  Trons. 
Autosyn 


Dopondont  Upon  Circuit  Dosign 


For  dotailod  information,  writo  to  0«pF.  C. 


Radiation  Counter 

North  American  Philips  Co., 
Inc.,  760  South  Fulton  Ave.,  Mt. 
Vernon,  N.  Y.,  hsis  announced  a 
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Spiral 

Wound 


SCALED  IN  MOLDED  BAKELITE 
PLUS  LIGHTWEIGHT 


INRES-CO 
TYPE  CX 

non-inductive 

RESISTOR 


The  de(>endable  resistive*  elements 
that  combine  positive  sealing  witb  the 
important  advantage  of  lightweight 
Molded  Bakelite  core  reduces  weight 
by  one-half  compared  to  ceramics 
Positive  seal  effectively  protects  the 
winding  against  harmful  climatic  con¬ 
ditions.  Additional  IN  KES-CO  fea 
tures  include  long  life  stability,  hard 
soldered  connections  to  terminals  and 
extra-sturdy,  vibration  proof  terminal 
leads.  Both  CX  and  BX  Resistors 
include  space-saving  terminal  sup 
ported  axial  terminals  of  tinned  wire 


\  IN-RES-CO 
^  TYPE  BX 
NON-INDUCTIVE 
RESISTOR 


It  pays  to  check  your  requirements  with 
PARAMOUNT  ...  because  you  benefit 
from  PARAMOUNT'S  coil-proved  design 
and  construction— vast  range  of  stock 
arbors— wide  experience  in  engineering 
special  tubes!  Hi-Dielectric.  Hi-Strength. 
Kraft,  Fish  Paper,  Red  Rope,  or  any  com¬ 
bination  wound  on  automatic  machines. 
Tolerances  ±  .002'. 

ALSOt  SbelUc-Bciind  Kraft  paper  tubing. 
Heated  shellac  forms  an  adhesive  bond 
between  the  laminations.  Absolutely  mois¬ 
ture  resistant. 


eklnoWlWY 

ills!****  I 


ASK  fOfI  THE  NEW 
RESlSTOft  handbook 

Contotfil  doto  Of 


COAAMEtCE 

AVENUE 


THE  BEX  COlPOBATlON 

65  UNOSDOWNE  STREET 


UNION 
NEW  JERSEY 


APmCATIOH-OfSfCNfO  RESISTORS  TOR  flECTRONfCS  AND  INSTRUMENTATION 


CAMBRIDGE  39.  MASS. 
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AT  RATES  TO 

40,000  CPS 

WITH  ^ 


COUNTING 
^  PIUS  CONTROL 


Iien>kele4f> 


PKESET  COUNTERS 


- -  AM 


DESCRIPTION— The  Berkeley  Preset  Counter  is  an  electronic  decade  with 
provisions  for  producing  an  output  signal  or  pulse  at  any  desired  preset  count 
within  the  unit’s  capacity.  Any  physical,  electrical,  mechanical  or  optical 
events  that  can  be  converted  into  changing  voltages  can  be  counted,  at  rates 
from  1  to  40,000  counts  per  second.  Total  count  is  displayed  in  direct-reading 
digital  form.  Presetting  is  accomplished  by  depressing  pushbuttons  corres¬ 
ponding  to  the  desired  digit  in  each  column.  Model  730  Preset  Decimal 
Counting  Units  are  used.  These  are  completely  interchangeable  plug-in  units 
designed  for  simplicity  of  maintenance  and  replacement. 

APPLICATIONS  — Flexibility  and  simplicity  of  operation  make  the  Berkeley 
Preset  Counter  suitable  for  both  production  line  and  laboratory  use.  It  has 
practical  applications  wherever  signalling  or  control,  based  on  occurrence  of 
a  predetermined  number  of  events  or  increments  of  time  is  desired.  Output 
signals  from  the  unit  can  be  used  to  actuate  virtually  any  type  of  process  con¬ 
trol  device,  or  to  provide  aural  or  visual  signals. 

SMCIPICATIONS  Modal 


MAX.  COUNT  CAPACITY 
INPUT  SENSITIVITY  (MIN.) 


PANEL  DIMENSIONS 
OVERALL  Dimensions 
POWER  REQUIREMENTS 

PRICE  (F.O.B.  FACTORY) 


100  I  1000  I  10,000  I  100,000  I  1,000,000 

±  1  V.  to  ground,  poolt;  ot  looit  2  p  MC.  wido 

Choico  of  pot.  pulto  and  rolay  cloturo,  or  |>ot.  pulto.  SPST 
relay  cloturo  approx.  1/30  toe;  pulto  output  it  +  125  v. 
with  3  p  toe.  rito  timo  ond  15  p  toe.  duration. 


15H"  X  RVi" 

16*1"  X  10''4*  X  13" 
117  e.  ±  10%  (S  POw. 


19"  X  8%" 

20Hi"  X  lOVi"  X  15" 

117  V.  ±  10%  (S  ISO  w. 


For  complete  information,  please  request  Bulletin  1012 


(livismiof  BECKMAN  1  NS'l'RU .Vl ENTS  INC. 

2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 


'DIRECT  READING  DIGITAL  PRESENTATION  OF  INFORMATION' 


new  scaler-printer  designed  for 
radiation  counting  as.  applied  in 
nuclear  work,  packaging  and  other 
applications.  The  instrument  indi¬ 
cates  in  printed  numerals  up  to  999 
and  provides  for  multiplying  this 
figure  by  2,  4,  8,  16,  32  and  64. 
It  will  resolve  pulses  separated  by 
5  asec  and  performs  reliably  for 
indefinite  periods  of  time.  An  in¬ 
terval  timer  having  a  range  up  to 
55  seconds  allows  count  accumula¬ 
tion  for  a  predetermined  interval, 
reproducible  to  within  0.13  second. 
The  instrument  counts  electron¬ 
ically,  stores  the  counts  in  a  mem¬ 
ory  circuit,  and  after  completion  of 
the  counting  interval  channels  the 
memorized  count  into  a  mechanical 
printer  where  part  movements  are 
minimized  to  assure  long  life. 


Iiiduolion  Heatiiifs  UnitP 

Lindberg  Engineering  Co.,  2450 
W.  Hubbard  St.,  Chicago  12,  Ill. 
Model  LI-50A-1  high-frequency  in¬ 
duction  heating  unit  provides  more 
than  50  kw  at  400,000  cps  on  a 
100-percent  duty  cycle.  The  new 
units  are  recommended  for  heating 
and  fabricating  operations  that  call 
for  production  brazing,  soldering, 
hardening,  forging  or  shrink  fit¬ 
ting.  Input  is  230,  460,  650  v,  3 
pha.se,  60  cycle.  Dimensions  of  the 
unit  are  96  in.  wide,  68  in.  deep  and 
80  in.  high.  Weight  is  5,400  lb 
without  accessories. 


Literature _ 

Ceramic  Disk  Capacitors.  Aerovox 
Corp.,  New  Bedford,  Mass.,  has 
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Request 
Your  Copy 
Now! 


^V\ows 

*'DIE-LESS  DUPLICATING’ 
SAVES  TOOLING  COSTS 
SPEEDS  PRODUCTION 


Di-Acro  (pronounced  Die>ocfc> 
ro)  i«  Hvi  registered  brand 
name  for  DI*ACRO  ftrokes. 
Notchers,  Punch  Preues,  Rod 
Porters,  Rollers,  Sheors, 
Benders. 


Shows'  many  photos  of  “Die-Less  Duplicating” 
forming  technique  with  Di-Acro  Machines.  Features 
36  hand  and  power  models  in  quick  reference 
tables.  Explains  free  Di-Acro  Engineering  Service. 
Write  for  your  copy  now. 


At  your  service,  for  all 
small  bearing  problems, 
the  Bird  Company 
engineering  staff  designs 
accurate  sapphire  and 
glass  jewel  bearings  used 
in  the  world's  most  famous 
aircraft,  electrical  and 
timing  instruments; 
weather  and  all  types  of 
recorders;  and  line 
indicating  apparatus. 


Close  tolerances,  accuracy, 
and  long  life  qualify 
Bird  Jewel  Bearings  to 
insure  quality  in  your 
finest  instruments. 
Quotations  on  request  for 
jewels  made  to 
specifirations  for  your 
individual  requirements. 


The  engineering  staff  of  the  Bird  Com¬ 
pany  is  at  your  service  for  ail  small-bearing 
problems.  ‘ 


fac/iaM^.C/£MsLCjis.,  in«. 

ftoat  grim^g 

prmittwm  prodwru  •  SdpyAiw  oiyM 

7  Spmce  SmcI,  'Wahham  54,  Maafc 
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available  its  1952-53  catalog  that 
includes  expanded  listings  of  ce¬ 
ramic  disk  capacitors.  The  ex¬ 
panded  listings  now  range  from 
0.00001  to  0.01  (if  for  single-section 
units;  from  0.001  to  0.004  iif  for 
two-section  units;  and  0.0015  and 
0.002  for  three-section  units.  The 
high-Q  disk  capacitors  discussed 
come  in  seven  sizes  for  bypassing, 
blocking  and  coupling  applications. 
They  are  also  available  for  tem¬ 
perature  compensating  where  high 
Q  and  stability  of  capacitance  are 
essential. 


D-C  Bridge  and  Amplifier.  .Alle¬ 
gany  Instrument  Co.,  Inc.,  1000 
Oldtown  Rd.,  Cumberland,  Md. 
Model  2001  d-c  bridge  and  amplifier 
is  technically  described  and  illus¬ 
trated  in  a  single-page  bulletin. 
Chief  features  and  specifications 
are  given.  The  instrument  de¬ 
scribed  is  designed  for  use  with 
d-c  bridge  circuits  and  thermo¬ 
couples  and  utilizes  electronic  in¬ 
version  of  d-c  potentials  by  means 
of  a  50-kc  inverter. 


In  these  days  of  highly  complex  elec¬ 
tronic  devices,  wiring  is  o  (actor  to  be 
supplied  by  experts  only! 

In  o  busy  plant  in  Worcester,  Massa¬ 
chusetts,  there  is  o  group  of  skilled 
electronic  wiring  "tailors".  These  men 
and  women  ore  doily  solving  the  most 
exacting  cable  problems.  Equally  im¬ 
portant  to  you  is  the  hard  and  fast 
quality  control  that  Phalo  exercises  in 
the  production  of  every  foot  of  cable. 
For  the  tailor-made  answer  to  your 
next  electronic  wiring  problem  .  .  . 
get  PHALO! 

Know  and  compare  PHALO  electronic 
wiring! 


Locknuts.  Standard  Pre.ssed  Steel 
Co.,  Jenkintown,  Pa.  Thin  locknuts, 
one-third  lower  in  height,  that  meet 
or  exceed  in  many  instances  mini¬ 
mum  Army-Navy  tensile  require¬ 
ments  for  regular-height  locknuts 
are  described  in  a  new  26-page 
catalog.  Sizes,  fits,  part  numbers, 
dimensions,  tensile  values,  ma¬ 
terials,  packing  quantities  and 
weights  are  listed  in  the  catalog 
for  all  Flexlocs  in  both  thin  and 
regular  design  and  for  aircraft  and 
commercial  use.  The  book  is  well 
illustrated  and  stoutly  covered  for 
shop  use.  The  Flexlocs  described 
are  made  of  various  materials  that 
can  be  used  in  temperatures  from 
subzero  to  750  deg. 


Nome 


Compony 


Corner  of  Commorciol  Street 
Worcester,  Massachusetts 


Address 


Process  Industries  Instruments. 
Ess  Instrument  Co.,  96  South 
Washington  Ave.,  Bergenfield,  N.  J., 
has  available  bulletin  522  describing 
the  wide  range  of  application  of 
“electric  eyes”  to  process  indus¬ 
tries.  The  bulletin,  by  means  of 
problem  and  solution,  covers  some 
usual  and  unusual  installations  that 
have  been  made  for  instant  and 
accurate  monitoring  of  process 
flows.  It  points  up  techniques  used 


Sond  mo  information  on 
PHALO  oloctronic  wiring. 


so 
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ELECTRICAL  a»<  ELECTRONIC 
ENGINEERS 

With  Several  Years’  Experience 
or  Advanced  Degrees  for  Permanent  Positions  with 


EnJicott,  N.  Y. 


Poughkeepsie,  S.  Y. 


Eicilhat  Oppartiiritiis  In  tke  Fields  if: 

Audio  Amplifier  Design  •  Servo 
Amplifier  Design  •  Servo  and 
Computer  Theory  •  Receiver- 
Transmitter  Design  •  Small  Trans¬ 
former  Design  •  Regulated  Power 
Supply  Design  •  Circuit  Design  • 
Test  Equipment  Design  •  Logical 
Design  •  Pulse  Techniques  •  Pro¬ 
gramming*  Electrostatic  Storage* 
Magnetic  Recording  *  Component 
Development  *  Environmental 
Testing  *  Production  Engineering 


Good  salaries,  unusual  opportuni¬ 
ties  for  professional  development, 
exceptional  employee  benefits,  ex¬ 
cellent  working  and  living  condi¬ 
tions,  moving  expenses  paid. 

Write,  giving  full  details,  includ¬ 
ing  experience  and  education  to; 
Mr.  E.  H.  Getkin,  Coordinator  of 
Engineering  Recruitment,  Inter¬ 
national  Business  Machines,  Dept. 
686  (4),  $90  Madison  Avenue, 
New  York  22,  N.Y. 


It's  "TREATMENT " 

that  makes  DANO  DaNO’s  battery  of  vacuum 

n  xDxi  ^*1  impregnating  tanks  and  heat 

your  Best  Bet  for  Coils  controlled  ovens  for  curing 

varnish  impregnations  is  al¬ 
ways  at  your  service.  Yes,  Dano  coils  and  Dano  customers  are  always 
treated  in  the  manner  that  makes  your  production  pay  dividends. 

Send  us  samples  or  speci/icalions  with  quantity  requirements 
>  Form  Wound  /or  our  recommendations.  No  obligation! 

*  Also,  Transformers  Made  To  Order 


•  Form  Wound 

•  Paper  Section 

•  Acetote  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter- 
weore 

•  Coils  for  High 
Tempo  roture 
Applicotion 


THE  DAHO  ELECTRIC  CO. 

93  MAIN  ST.,  WINSTED,  CONN. 


233A 


MIL 
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Keep  these  important 
dates  open... 


015T000R  GOODS  • 
^AlRCHVKFT  MATFBIALS  • 
MffTAl.  4  Ll'MBFR  Pniducis  • 

^  HAHDVkARF* 
CHF.MICALS  L  MEDICAL  • 
Supplies  t  Equipment 
INSTRUME  NTS  It  TOOLS* 
CAMPING  ITEMS  • 
SPORTING  GOODS  • 
MACHINERY  • 
APPAREL  • 
FITTINGS  • 
ROPF  t  WIRF  ROPE  • 
ELECTRIC  t 
FLFCTRONiC  ITEMS* 
SOFT  GOODS* 
PAINTS,  etc.  * 


Hotel  Statler 

33  rd  St.  and  7th  Ave. 

New  York  City 

Tuesday  Jinuarv  6  10  a  m  lo  10  p.>m.  ’ 

Wednesday.  January?..  lOa.m.  loSp.rii  .  L  .  ' 

Thursdav.  Januarv  9....  lOa  m.  tolOp.tn 

SOMF  LOCAtVofIs  AVAILABLE  ""  " 


Write  -  Wire  -  Phone  InquirM's  to: 


Phone:  ORchard 


for  either  ga.ses  or  liquids  and  de¬ 
scribes  standard  and  .special  in¬ 
struments. 

Insulating  Wire  &  Cable  Splices. 
Bishop  Mfg.  Corp.,  10  Canfield  Rd., 
j  Cedar  Grove,  N.  J.  A  four-page 
two-color  folder  entitled  “Insulat¬ 
ing  W'ire  and  Cable  Splices  with 
Bi-Seal  Self-Bonding  Insulating 
Tape”  was  recentl.v  issued.  It 
covers  the  characteristics,  proper¬ 
ties  and  applications  of  Bi-Seal,  a 
unique  self-bonding  tape  available 
for  wire  and  cable  splicing.  The 
folder  is  well-illustrated  and  gives 
complete  specifications. 

Servo  .Motor.  Kinetix  Instrument 
Co.,  Inc.,  902  Broadway,  New  York 
10,  N.  Y.  A  recent  catalog  sheet 
deals  with  the  type  K-101600  .servo 
motor.  Purpose  of  the  unit  de¬ 
scribed  is  to  provide  driving  means 
for  control-type  synchros,  through 
amplifier,  for  continuous  synchro 
null  positioning — for  plate-to-plate 
control — for  servomechanism  sys- 
I  terns  requiring  two-phase  a-c 
j  motors  with  low  inerita  and  high 
!  torque  rating.  Average  electrical 
j  and  mechanical  characteristics  are 
!  given. 

Microwave  Equipment.  DeMor- 
nay-Bonardi,  Inc.,  Los  Angeles, 
Calif.,  announces  a  unique  catalog 
combining  the  additional  features 
of  a  textbook  and  manual.  The 
volume  consists  of  1.14  pages  of 
technical  information  on  microwave 
engineering.  The  11  opening  pages 
include  charts,  graphs  and  draw- 
.  ings  that  enable  the  engineer  to 
fully  understand  the  principles  be- 
i  hind  the  company’s  microwave 
!  equipment.  On  the  21  succeeding 
pages,  eleven  phases  of  microwave 
1  test  equipment  measurements  and 
^  calibration  procedures  are  illus- 
i  trated  with  easy-to-read,  well- 
labeled  drawings.  The  balance  of 
the  catalog  is  devoted  to  over  320 
!  pieces  of  equipment  now  being 
manufactured. 

Radio  Telemetering.  Applied 
Science  Corp.  of  Princeton,  P.O. 
Box  44,  Princeton,  N.  J.,  has  pub- 
j  lished  a  four-page  brochure  pre- 
I  .seating  airborne  and  ground  station 
equipment  and  accessories  for  radio 


Dectmber,  1952  —  ELECTKONICS 


and  almost 

as  portable 


TELETRONICS  LABORATORY 

WESTBURYL  I,  NY 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subsj'dfory  of  Horbison-Woliior  Rofrocfonos  Co. 

^  EAST  LIVERPOOL,  OHIO 


MERICAN 


Titcmic  motorTi 


MODEL  TO-lOO 


ACCURATE 

STABLE 

iCKiNG 


CHt' 

FM/FM  TELEMETERING  ' 
SUB-CARRIER  EQUIPMENT 

•  20  accurate,  fixed  centre-frequencies 

•  Calibrated  control  for  J-  109fi  adjustment 

•  Indicator  for  beating  external  signal 

•  Low  distortion  and  excellent  stability 

•  Constant  voltage  low  impedance  output 

•  Continuously  variable  calibrated  level 

•  Standard  FM/FM  frequencies  furnished 

•  Other  frequencies  available  to  order 

FOR  RAPID  PRODUCTION  CONTROL  TESTS 


MANUFACTUKERS  OF  ELECTRONIC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT 


WEIGHT;  Approx  125  lbs. 

SIZE:  22"  X  12”  X  12” 
Designed  for  production  and 
laboratory  high  frequency 
power  supply  requirements. 
Strong-simple— INDESTRUC¬ 
TIBLE  construction-No  deli¬ 
cate  moving  parts,  brushes  or 
springs  to  wear  out  or  maintain. 
Replaces  single  large,  hard-to- 
get  H-F  power  supply  serving 
multiple  purposes  . . .  A  bank 
of  these  compact,  flexible  units 
costs  far  less,  provides  individ¬ 
ual  portable  power  sources  for 
each  project,  avoids  downtime 
hazards  of  single  unit! 

Meets  power  supply  require¬ 
ments  for  AN-E-19  equipment. 

OUTPUT;  Up  to  1000  Watts  single 
phase  1I5V  or  up  to  1800  Watts 
three  phase  1I5/200V.  Input:  60 
cycle  AC. 

Total  harmonic  content  under  5% ; 
±  1%  voltage  regulation. 

WRITE  FOR  OnAllSI 
Larger  capacities  available. 


foi*  Electronic  Applications 

The  high  quality  porcelain  insulators  the  specified  electrical  properties,  and 
you  need  are  assured  by  Louthan's  care-  the  dimensional  accuracy  your  applica- 
ful  workmanship  and  close  inspection.  tions  demand. 

Louthan  specializes  in  Vitrihed,  Refrac-  Louthan  production  facilities  are 
tory,  and  low-loss  Steatite  porcelain  in-  geared  for  volume  production  and 
sulating  parts,  with  the  clean,  smooth  prompt  deliveries.  Send  us  your  inquiries 
surfaces,  the  good  mechanical  strength,  today. 

txausivt  REPRfSmTAnVfS: 

H.  B.  ZEIOER,  N«»  T«ck  IF,  N.  Y.  •  OlENN  OAINER  CO.,  CMca*«  4,  M.  •  WM.  F.  HOEFER,  PaiMlaiM,  CaM. 
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THREE 


IN  ONE 


UNIVERSAL  BRIDGE 
TF  868 


RESISTANCE,  CAPACI-  I  4  M 

TANCE,  INDUCTANCE  and  ^  M 

power  factor  are  measured  ^  W  * 

quickly  and  accurately  on  this  — — ^  ■»  f 

Marconi  engineered  instrument.  — -  *J 

Three  basic  bridgesare  used  with  a  l.OOOcps  oscillatorand  3tube  logarithmic 
amplifier  with  wide  range  automatic  gain  control.  Simple  to  use,  the  main 
dial  is  direct  reading,  without  arithmetic,  on  all  ranges  (0. 1  n- 10  M  n,  1  [iixf- 
100  jf,  1  jiH-  lOOH)  to  an  accuracy  of  one  per  cent.  Its  industrial- 
designed  appearance  tits  well  in  modern  surroundings  and  partners 
its  outstanding  electrical  performance.  Let  us  mail  you  full  particulars. 

MARCONI  instruments 

Specialists  in  Communication  Test  Equipment 

23-25  BEAVER  STREET  •  NEW  YORK  4 

CANADA:  CANADIAN  MARCONI  CO..  MARCONI  BUILDING.  J44J  TRENTON  AVENUE.  MONTREAL 

ENGLAND;  Hnd  Office  MARCONI  INSTRUMENTS  LIMITED  .  ST.  ALBANS  HERTS. 

Manifinc  Afoiti  in  Export:  MARCONI'S  WIRELESS  TELEGRAPH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  .  LONDON  .  VT  C  l 


telemetering.  The  folder  features 
large  illustrated  charts  showing 
building  block  accessories  in  com¬ 
plete  P\V  or  PDM  systems  for  air¬ 
borne  equipment.  Another  chart 
features  custom-engineered  ground 
station  and  laboratory  equipment 
for  the  reception,  recording,  cali¬ 
bration,  linearization,  plotting  and 
tabulation  of  data  from  airborne 
systems.  Also  featured  are  com¬ 
plete  installations  of  ASCOP  fully 
automatic  data  treating  devices  for 
reading  and  processing  telemeter¬ 
ing  data. 

Laboratory  Equipment.  The  Daven 
Co.,  191  Central  Ave.,  Newark  4, 
N.  J.,  has  prepared  a  thorough  and 
complete  pamphlet  on  laboratory 
equipment.  Units  such  as  attenua¬ 
tion  networks,  decade  resistance 
boxes  and  individual  resistance 
units,  volume-level  indicators, 
transmission-measuring  sets,  noise 
and  distortion  meters,  output  power 
meters,  are  completely  detailed  with 
pictures,  descriptive  copy,  technical 
data  and  diagrams  as  to  types, 
specifications  and  impedances. 

Screen  Rooms.  Ace  Engineering 
&  Machine  Co.,  Inc.,  S644  N.  Law¬ 
rence  St.,  Philadelphia  40,  Pa.  Up- 
to-the-minute  data  on  screen  rooms 
and  their  uses  in  meeting  JAN-I- 
225,  16E4  (Ships),  MIL-I-6181  as 
well  as  civilian  specifications  for 
radio  interference  suppression  are 
included  in  Shielded  Enclosure 
Engineering  Bulletin  No.  3.  An 
analysis  is  made  of  the  factors  in¬ 
fluencing  the  measurements  of  at¬ 
tenuation  versus  frequency  and  the 
bulletin  likewise  outlines  the  many 
civilian  and  military  applications 
where  effective  shielding  of  r-f  in¬ 
terference  is  essential.  Details  of 
modern  screen  room  construction 
are  fully  illustrated  and  described. 

Gearmotors.  Star-Kimble  Motor 
Division  of  Miehle  Printing  Press 
and  Mfg.  Co.,  200  Bloomfield  Ave., 
Bloomfield,  N.  J.  A  new  line  of 
gearmotors,  comprising  motor  and 
speed  reducer  compactly  mounted 
in  a  single  housing,  and  with  speed 
ratios  ranging  from  2.5  to  1  to  97 
to  1,  is  described  in  bulletin  B-601. 
The  speed  reducers  presented  in¬ 
clude  planetary,  offset  and  right- 
angle  worm-wheel  types.  The 


CURTIS 

TYPE  “E”  BLOCKS 


HYCOR 


AaSgS/MAGNETK  DRUM 
STORAGE  SYSTEMS 


TYPH: 

Factory  moldad  in  any  numbar  of 
larminaU  from  1  to  32. 

WIRE: 

AWG  No.  IS  ttrandad  and  No.  16 
iolid. 

TERMINALS: 

Clomp  typo  —  no  lugs,  no  looping 
—  pesitivo  connoction.  Wiros  oro 
hold  so  firm  thoy  will  brook  bofero 
pulling  out. 

CONSTRUCTION: 

Solid  moldod  boso— scrows  cdpiigt 
short  to  ground.  ^ 


ERA  Magnetic  Drum  Storage  Systems  hava 
establish^  a  record  ol operational diptndobility. 

For  a  typical  example  of  the  design  details 
which  contribute  to  dependable  system  opera¬ 
tion.  take  a  closer  look  at  one  of  the  more  than 
200  ERA  magnetic  heads  installed  in  the  model 
1101 A1  drum  pictured  above.  This  head,  which 
incorporates  reading  and  recording  windings 
on  a  single  core,  is  cap^le  of  reading  or  record¬ 
ing  more  than  120,000  magnetic  marks  per 
second.  A  differential-thread  mounting  feature 
facilitates  precise  adjustment  of  head-to-drum 
spacing  and  maintains  _ 

the  head  setting  during  *^7  99| 

all  normal  conditions 
of  shipment  or  use.  In 

ERAsystems.thenom-  f 

inal  head-to-drum  1 

spacing  is  0.002  inches, 
thus  minimizing  the 
possibility  of  damage 
to  the  drum  surface 
and  making  the  signal  ^ 

voltage  relatively  in-  W  ^ 

sensitive  to  slight  var-  \  g  T 

iations  in  head-to-  I 

drum  spacing  normally  J 

encountered  in  opera-  W  1 

tion.  ^  ■ 

Proven  dependability,  large  storage  capac¬ 
ity,  alterable  yet  non-volatile  storage,  and 
high  speed  are  characteristics  which  make  ERA 
Magnetic  Drum  Storage  Systems  the  optimum 
choice  for  many  high-speed  data-handling 
problems. 

era's  experienced  engineers  will  be  pleased 
to  assist  you  in  the  application  of  ERA  Mag¬ 
netic  Drum  Storage  Systems  to  your  particular 
system  requirements. 


Writs  for  Bullofin  OS- 1 23. 
For  quick  roferonco  con- 
tuff  our  condensed  catalog 
in  ffw  MeGraw.H,ll  Elec- 
Meal  Cofalog  for  Produe- 
,fion  fngfnodri. 


1203  NORTH  33rd  STREET  •  MILWAUKEE  16.  WISCONSIN 


H'riYe  today 
for  -1^ 
descriptive 
brochure  i 


Decade-Inductor  units 


•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

#  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps. 

#  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Send  far  h 


1902  WEST  MINNEHAHA  AVENUE 
ST.  PAUL  4,  MINNESOTA 
DEPARTMENT  E-6 

•  Digital  Computers  •  Date-Handling  Systems 
•  Magnetic  Storage  Systems  •  Instruments 
•  Analog  Magnetic  Recording  Systems 
•  Communications  Equipment 


NORTH  HOUVWOOO,  CAUFORNIA  o  MtaMt  »4M0 

MomilgctvffR  Tirtid  Indvdorty  DBCod*  Inductor  Inctrumowtig 
Wovo  riltopto  RotUtIvo  Notworki^  and  ProcUion  iotUtBre 
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motors  discussed  are  available  in 
ratings  from  i  to  75  hp,  in  a-c 
squirrel-cage  and  wound-rotor,  d-c 
shunt,  series  and  compound  types. 
Illustrations  and  design  and  per¬ 
formance  features  are  incluaed. 


Panel 

COHNECTORS 


Tube  Data.  Penta  Laboratories, 
Inc.,  216  N.  Milpas  St.,  Santa  Bar¬ 
bara,  Calif.,  announce  the  avail¬ 
ability  of  new  data  sheets  on  the 
following  tube  types:  PLi-4U21,  a 
power  tetrode  having  a  plate  dissi¬ 
pation  rating  of  125  w,  which  is  in¬ 
terchangeable  with  type  4-125 A; 
PL-5C22,  a  hydrogen  thyratron 
capable  of  providing  a  pulse  power 
output  as  great  as  1  megawatt  at 
1.0-percent  duty;  and  type  PL-Rl, 
a  spdt  .switch  enclosed  in  an  evacu¬ 
ated  glass  envelope  with  a  peak 
voltage  rating  between  open  con¬ 
tacts  of  21,000  v. 


Radio-TV-Electronics  Dictionary. 
Radio  Corp.  of  America,  30  Rocke¬ 
feller  Plaza,  New  York  20,  N.  Y., 
has  published  a  50-page  dictionary 
of  common  and  uncommon  terms  in 
radio,  television  and  electronics. 
Over  750  terms  are  defined  and 
diagrams,  symbols  and  illustrations 
are  included.  One  page  of  the 
glossary  gives  a  list  of  abbrevia¬ 
tions  of  technical  terms  with  their 
meanings. 


METHODS  panel  connectors,  mass 
r  produced  to  the  most  critical  military 

quality  standards,  offer  substantial  current  carry¬ 
ing  capacity  for  a  multiplicity  of  conductors  in  compact 
polarized  arrangements  of  11,15  and  20  terminals.  Insulator 
blocks  are  type  MFE  low  loss  mica  filled  phenolic,  per  MIL-P-1 4A. 
Silver  plated  plug  pins  of  micro-machined  brass  alloy  and 
socket  contacts  of  precision  fabricated  beryllium 
copper  feature  easily  wired  solder  dipped  ter- 
^  minals.  Small  pins  are  .040"  diameter  ^ 

and  large  pins  .093"  diameter. 


Synchro  Resolver.  Kinetix  In.'itru- 
ment  Cp.,  Inc.,  902  Broadway,  New 
York  10,  N.  Y.,  has  published  a 
catalog  sheet  on  its  400-cycle  two- 
phase  high-accuracy  synchro  re¬ 
solver.  The  purpose  of  the  device 
illustrated  and  described  is  to  pro¬ 
duce  output  voltages  equal  to  the 
product  of  the  input  voltage  and  the 
sine  or  cosine  of  the  mechanical 
angle  of  the  rotor  from  a  defined 
zero.  Average  electrical  character¬ 
istics  outlined  include  input  to  rotor 
and  input  to  stator. 


General  Catalog.  Allied  Radio 
Corp.,  8.33  W.  Jackson  Blvd.,  Chi¬ 
cago  7,  Ill.,  has  released  its  1953 
general  catalog  containing  236 
pages  and  listing  18,000  items. 
Special  emphasis  has  been  placed  on 
equipment  for  industrial  mainte¬ 
nance,  re.search  and  production  re¬ 
quirements.  There  are  detailed 
listings  of  standard  and  special¬ 


ty*  invif  yovr  inquiritt 


Geared  to  produce  Plastic  and  Metol  Electronic  Components 
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HIGH-NICKEL 
ALLOY  STRIP 

•••rolled  to  precUion  lolerancea 


and  to  ullra-lhin  enuee$ 

WE'RE  READY  to  moot  your  requirements 
lor  nkkel-iron  olloyt,  nkkel-chrome  olloys, 
nkkel-tobolt-iron  oHoys,  ond  nkkel  molybde- 
num  iron  olloyv— lor  one  pound  ...  or  tor 
thousonds. 

WE  REGULARLY  (ustom-roll  mony  kinds  ol 
hiqh-nkkel  olloy  strip  up  to  8*  wide  and 
down  to  .0005'  thin— to  tolerances  os  close 
os  ±  0001'. 

WE'RE  SPECIALISTS  in  cold-rollinq  a  wide 
variety  ol  metols— to  your  specilicotions . . . 
in  any  quantity.  It's  everyday  work  lor  us 
to  roll  strip  to  exacting  specilications— the 
“tough  ones  '  that  commercial  mills  ordinarily 
reluse  to  produce. 

We  olso  custom-roll  thosphor  Bronze  *  Brass  * 


rj 


OPHAR 

"^''''COMPOUNDS 


Zophar  Waxes,  resins  and  compounds  to  impregnota, 
dip,  seal,  embed,  or  pot  electronic  and  electricol  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc.^ 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-crocking  at  — YG^F. 

Compounds  meeting  Government  specifications  pWa 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  iNC 
112-130  26th  Street; 

.  Brooklyn  32,  N.  Y. 


ALWAYS  .  .  .  **on  the  beam*' 
with  St^l^tcOvid  CRYSTALS 


NEW  PRODUCTS 


(cwtiiMd) 


purpose  electronic  tubes,  test  in¬ 
struments,  voltage  stabilizers, 
transformers,  resistors,  capacitors, 
printed-circuit  components,  transis¬ 
tors,  rheostats,  relays,  switches, 
rectifiers,  fuses,  tools,  wire,  cable, 
photoelectric  components,  counters, 
program  clocks,  batteries,  sockets, 
generators,  power  supplies  and  a 
wide  variety  of  other  electronic 
equipment  and  components.  A 
rotogravure  section  lists  p-a  equip¬ 
ment  in  systems  ranging  from  8  to 
80  watts. 


X-Ray  Analysis.  North  American 
Philips  Co.,  Inc.,  750  So.  Fulton 
Ave..  Mount  Vernon,  N.  Y.  A  new 
8-pa.ge  booklet  titled  “Facts  and 
Figures  on  Three  Powerful  X-Ray 
Tools  for  Non-Destructive  Anal¬ 
ysis”  is  now  available.  Diagrams 
are  used  to  show  the  principles  of 
oi)eration  for  the  three  instruments, 
data  are  given  on  recommended 
fields  of  application  and  results  to 
be  ()btained  are  explained.  In  addi¬ 
tion,  the  booklet  clearly  illustrates 
how  the  simplest  film  diffraction 
unit  consisting  of  the  basic  x-ray 
generator  plus  a  camera  can  be 
converted  to  spectrometer  and 
spectrograph  use  through  the  addi¬ 
tion  of  these  components. 


IN  CORES  MOLDED  COIL  FORMS 

Specialists  in  Iron  cores,  pre-  Inexpensive,  because 

pared  to  our  ovrn  formulas,  MOLDITE  molded  coil  forms 

precision-made  and  perform-  are  mass  produced,  yet  high 

once-tested — these  are  your  quality  is  never  compromised, 

guarantee  that  MOLDITE  high  Sizes  .1 25  to  .375  O.D.  Avail- 

quality  is  always  cheaper  in  able  also  in  powdered  Iron 

the  long  run.  cores. 

Insure  dependability  and  performance  in  your  equipment 
Specify  MOLDITE 


Industrial  X-Ray  Machine.  Trip¬ 
lett  &  Barton.  Inc.,  831  North  Lake 
St.,  Burbank,  Calif.  A  recent  8-page 
brochure  deals  with  the  model  49-1 
lightweight,  portable,  260  kvp  in¬ 
dustrial  x-ray  machine.  It  gives 
an  illustrated  description  of  the 
power  and  cooling  assembly,  the 
master  control  and  the  self-con¬ 
tained  high-voltage  transformer 
and  tube  head.  Two  pages  of  tech¬ 
nical  specifications  are  included. 
A  single-page  insert  contains  gen¬ 
eral  specifications  on  trailer  mount¬ 
ing  for  the  unit. 


MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLDED  COIL  FORMS 
THREADED  CORES  •  SLEEVE  CORES  •  CUP  CORES 


Samples  promptly, 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 
SEND  FOR  CATALOG  110 


Instruments  Catalog.  Kay  Electric 
Co.,  14  Maple  Ave.,  Pine  Brook, 
N.  J.  The  64-page  catalog  desig¬ 
nated  as  52-3  covers  a  wide  line  of 
electronic  instruments  assembled  in 
generic  groups.  It  illustrates  and 
describes  high-frequency  equip¬ 
ment;  speech,  subaudio  and  audio¬ 
frequency  analysis  equipment; 
industrial  instruments;  production 
and  service  test  equipment;  and 
accessories  and  components.  Order- 


1410  Chestnut  Ave.,  Hillside  5,  N.  J. 


IMatT.ltany  JmyGdta  Ce  Mitii  P.  Ai*m  PufaMlk-Cdui  tAssic.  Jm  Liis  PoM 
114  CaM  kn.  V9  W.  Nolk  kn.  MM  Roi  1US  Salk  Ftoww  C«Ma  1472 

EM  0ra(t,fL  J.  CM^  ZL  ML  FiyiMivHi,  N.  T.  La  Aifda,  CM.  laas  Alns 
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Style  18  (Med»onil. 
300  yd  tpooli. 
bljock  ol  natural 


j  stock  or  custom  engineered 
magnetic  amplifiers  employing 
the  latest  types  and  most 
efficient  designs . .  «j 


power  gam  versus  time 
response  ratios  up  to 
300  per  cycle 


MANUFACTURERS  OF: 

TtrtlijI  Wtnitncs 
Hifh  Alttrutors 

Msfuttic  Amplifitrt 
InttrintMalMn  Mtttrt 
Ftuttor  Mtltrt 
Ttft  OittirbM  Mtiiff 


Specia/isfs  in  Vibrafjon  Contro/ 

333  JACKSON  AVENUE.  NEW  YORK  54.  N.  Y. 

PhoM:  CY0r«>s  2  4192  3  4 


Gudelace 


BRAIDED  NYLON  LACING  TAPE 


•  Sav«s  time,  uvm  moMy,  grMtty 
radiicn  th«  numtMr  of  r«k*ct> 

•  Won't  “bM«  throu^**  insulation 

a  Won't  cut  wiraman's  ftngars  or  cauaa 
darmatitis 

a  Ties  aaslar,  tias  tiflitar  and  cuts  down 
on  slipping  of  knots 


GUDEBROD  BROS.  SILK  CO..  INC. 

Electronics  Division 

Main  OHim  12  South  12th  Stroot,  PhRodolphia  7,  Po. 
225  West  34th  Stroot,  Now  York  I,  N.Y. 


*Paunt  Pendini- 


Conform  to 
JAN-C-172A 
SPECIFICATIONS 

. . .  but  are  actually 
made  to  exceed 
AN-E-19  Drop  ' 

Test  requirements  rot »  mounusc  b«i 
RUGGED  PROTECTION  fir  VITAL 

EQUIPMENT:  Finnfl.x  A 

Mounts  isolate  vibration 
and  shock  from  Electronic. 

Communication,  and  Con* 

trol  Equipment.  They  offer  m  ■ 

unimpaired  efficiency  from  M  ^^B  «  & 

-80*  to  *K2S0*F..  "Selective  jl  8  B 

Action”  friction  dampenin|r. 
non-Iinear  steel  springs,  and 
other  features.  Wide  range 

of  s>r»  snd  load  rating  Trft  tn.  viW.IKW  iS0l»t0* 

available. 

SHOCK  MOUNTS  for  Signal  Corps  Mobile  Equipment  and  for  Naval 
Fire  Control  Units. 

SPECIAL  PROBLEMS:  Complete  facilities  for  designing  and  fab¬ 
ricating  Shock  and  Vibration  Mounts  to  order  —  regardless  of 
sire  or  weight  of  equipment  mounted. 

Specify  FINNFLEX — for  Ruggedness.  Efficiency,  and  Economy. 

Write  for  Catalog  MB-ITO 


VIBRATION 

ISOLATORS 

and 

SHOCK 

MOUNTS 


BROCHURES  AVAILABLE 
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RES^H 


SPECIALIZED  EQUIPMENT 
FOR  TV  STATIONS 


TELOP  (Television  Optical  Projoctor) 


Makes  profits  crow  for  TV  Stations. 
The  Gray  Telop  projects  low<ost,  easily 
produced  TV  ‘cominercials.*  Without  key¬ 
stoning,  any  two  photos,  titles,  slides, 
etc.,  or  small  objects  may  be  broadcast 
with  superimposition,  lap  dissolve  or 
fade-out.  Four  optical  openings.  Strip 
material  may  be  used  horizontally  or  ver- 
tiddly  with  Stages  #2  and  #3.  (For  full 
details  write  for  Bulletin  T-101.) 


TELOP  II 


With  the  new,  versatile  Cray  TELOP  II 
you  can  produce  an  amazing  variety  of 
professional-quality  commercials  at  low 
cost.  TELOP  II  presents  selling  messages 
vrith  opaque  cards,  photographs  and 
transparencies.  You  get  the  effect  of  su¬ 
perimposition,  lap-dissolve  and  fade-out. 
Only  limitation  is  your  imagination.  One 
operator  does  it  all!  Write  for  full  infor¬ 
mation  on  the  new  and  exciting  Cray 
TELOP  n. 

STAGE  #2 

Attaches  to  any  optical  openings  of  the 
Telop.  Accommodates  roll  stock  verli- 
colly  to  televise  commentary  or  the  com¬ 
mercial  in  the  same  way  movie  introduc¬ 
tions  are  projected. 


STAGE  #3 

Attaches  to  optical  openings  of  the  Telop. 

News  ticker  tape  fed  from  8-mm  reels  is  ' 
projected  on  any  part  of  the  screen,  top 
to  iMttom,  horizontally,  may  be  used  with 
test  pattern  or  other  commercial. 

LIGHT  BOX  for 
Transparencies 

Provides  back  lighting  for  Telop  use. 

REVERSE  READING  CLOCK 

For  use  where  reversal  is  required.  Designed 
to  permit  superimposing  of  the  commercial 
or  other  copy. 

^tzt/TV  CAMERA  TURRETS 

Enable  a  Singla  Camara  to  Serve  up  to  8  Projectors 

Model  5S6  —  Centered  on  a  rugged  ‘square’ 
pedestal,  requires  a  minimum  of  space.  Heavy 
duty  ball  bearings.  Rotates  360*. 


Please  write  for 
bulletin  ft  A- 1 2 


*RI  KVEIOMERT  (0.,  IK.,  M  IIUIAII  SHEET,  MAKHESTEI,  CONN. 
DlnNoa  of  TW  CRAY  MANUFACTURING  COMPANY— OriflBaton  of  the 
Crof  Telep^oc  Pof  Sutioo  ood  the  Cnjr  Audofroph  «od  PhooAudogr«pk 


ing  information,  as  well  as  a  price 
list  and  index  are  included. 

,  TV  Transmitters.  Standard  Elec¬ 
tronics  Corp.,  285  Emmett  St., 
Newark  5,  N.  J.  Bulletin  TTS-61 
contains  the  technical  details  of 
the  complete  range  of  tv  trans¬ 
mitting  equipment  manufactured 
,  by  the  company.  It  presents  the 
i  electrical  and  mechanical  specifica¬ 
tions  on  the  500-watt  visual — 
250-watt  aural  basic  unit  with 
Add-A-Unit  design  amplifiers  that 
provide  complete  transmitters  of 
;  5,  10  and  20-kw  output.  The  bul- 
i  letin  points  out  that  the  Add-A- 
Unit  design  offers  versatility  and 
'  flexibility  in  adapting  the  trans- 
I  mitter  to  any  station  layout,  with 
j  lower  installation,  operating  and 
maintenance  costs.  Also  included 
are  facts  concerning  tv  accessory 
equipment  now  available. 

Portable  Oscilloscope.  Beam  In- 
•struments  Corp.,  .350  Fifth  Ave., 
New  York  1,  N.  Y.  Availability  of 
an  attractive  two-color  leaflet  de- 
■scribing  the  physical  and  electrical 
characteristics  of  the  new  Cossor 
10.39  portable  oscilloscope  has  been 
announced.  Designed  for  use  by 
the  mobile  engineer  and  radio  and 
tv  service  technician  for  both  field 
and  bench  applications,  the  oscillo¬ 
scope  described  weighs  only  9J  lb, 
and  measures  5i  in.  x  4J  in.  X 
11 J  in.,  and  features  a  high-fre¬ 
quency  amplifier  in  two  ranges — 25 
cycles  to  3.5  me. 

Magnetic  Materials.  The  Inter- 
j  national  Nickel  Co.,  Inc.,  67  Wall 
St.,  New  York  5,  N.  Y.  A  recent 
12-page  reprint  gives  a  review  of 
‘  magnetic  materials  covering  a 
range  of  20  high-permeability  ma¬ 
terials  and  22  permanent  magnet 
alloys.  Typical  properties  are  given 
in  table  form  and  comparative  in¬ 
formation  is  discu.s.sed  in  the  text 
and  illustrated  by  15  charts.  Appli- 
;  cations  drawn  primarily  from  the 
:  communications  field  illu.strate 
practical  usage  of  the  various 
alloys. 

Metallized-Paper  Capacitors. 
Aerovox  Corp.,  New  Bedford, 
Mass.,  has  issued  a  bulletin,  Form 
No.  HTMP252,  dealing  with  high- 
temperature  metallized-paper  ca- 
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SMALL 

MIETAL  STAMPINGS 


ATTON 


acGUYER 


For  ovai  33  years  P-M  hat  been  a  dependable  source  lor  small 
metal  stampinqs.  An  extensiee  modern  plant,  complete  equipment 
specialised  enqineerinq  experience  and  loolmakinq  skill  combine 
at  P-M  to  produce  stamped  metal  parts  accurately,  economically, 
promplly.  Moderate  die  charqes.  Modem  iacillties  lor  larqe  volume 
production.  Special  stompinq  problems  are  qiadly  accepted:  recom¬ 
mendations  lor  the  most  eiiiciant  and  economical  solutions  are  made 
promptly.  Send  prints  lor  your  next  stompinq  lob  to  P-M. 

TERMINALS  FOR  ELECTRIC  WIRES 

Beinq  lonq  experienced  speciaUsts  in  the  terminal  Held,  we  have 
dies  to  produce  over  400  dliierent  kinds  oi  separate  terminals,  and 
every  modern  iacility  to  meet  your  standard  or  special  require¬ 
ments.  We  also  provide  terminals  in  continuous  iorm.  supplied  on 
reals,  with  machine  lor  ottachinq  and  soldarinq  tandem  terminals 
to  wires  in  one  continuous  operation.  Send  ior  iolder. 


PATTONMacGUYER  COMPANY 


201  CHAPMAN  STREET.  PROVIDENCE  S,  H.  I. 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 


FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


TELEWAVE  LABORATORIES,  INC. 

100  Metropolitan  Ave.  e  Brooklyn  11,  New  York 


TYPICAL  APPLICATIONS 

•  Power  meeturement  et  any 
frequency 

•  Matched  terminations  for  wave* 
ouides  or  coaxial  lines 

•  Resistive  power  pickup  loops 

•  RF  pads  Of  attenuators 
0  Dummy  loads 

•  Temperature  measurements 

•  Impedance  matching 


SPECIFICATIONS 

Resistanca;  50  ohms  standard,  othar 
values  on  request. 

Tolerance:  S%  or  10% 

Wattage:  %  watt  continuous  duty 

at  :»*c 

Size;  1/16  inch  diam.  x  3/16  inch  lono 

Terminals:  Tinned  sections  1/16  inch 
long 

Film  length:  Type  R  063  —  1/16  inch 
Type  R  093  —  3/32  inch 

Temperature  Coefficient; 
approx.  0.0019  ohms/ohm/*C. 

Power  Sensitivity:  Approx.  10  ohms/ 
watt 


*** 

•npfi,,. 


Here  is  the 
Weld  Fastener 
You  Asked  for 

Your  experience— and  that  of 
hundreds  of  other  users— 
wrote  the  specincetlons  for 
this  nrst  greet  improvement 
in  weld  fasteners. 

PEM  Weld  Fasteners  ere  all 
you  asked  for  to  speed  assem¬ 
bly,  cut  equipment  end  labor 
costs  and  do  a  better  fasten¬ 
ing  iob. 

Write  for  literature,  and 
samples  for  trial.  Penn  Engi¬ 
neering  &  Manufacturing 
Corp.,  Doylestown,  Pa. 
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Mechanical  —  Electrical  —  Electronic  —  Instrument 


pacitors.  The  bulletin  lists  the 
standard  numbers  of  the  modified 
plastic  tubular  type  P92ZN,  the 
"bathtubs”  type  P30ZN,  and  the 
metal-cased  tubulars  with  vitified 
ceramic  terminal  and  seals  type 
PI23ZNG.  Drawings  and  dimens¬ 
ions  are  included.  There  is  also 
basic  information  on  performance 
characteristics  such  as  temperature 
range,  insulation  resistance,  power 
factor,  humidity  resistance,  cold 
test,  drip  test  and  life  test,  includ¬ 
ing  relevant  curves. 


Electrometer.  Minneapolis-Honey- 
well  Regulator  Co.,  Brown  Instru¬ 
ments  Div.,  Wayne  and  Windrim 
.4ves.,  Philadelphia  44,  Pa.  Data 
sheet  10.014a  deals  with  the  im¬ 
proved  Brown  electrometer  for  min¬ 
ute  current  measurements.  The  data 
sheet  describes  the  application  and 
operation  of  this  vibrating-reed 
type  instrument.  It  delineates  vari¬ 
ous  important  electrical  character¬ 
istics  and  features  of  the  equip¬ 
ment  and  discusses  the  theory  of 
operation,  stability  and  reliability 
of  response,  zero  checking  and  other 
important  details  concerning  this 
recording  instrument  which  has 
proved  to  be  a  u.seful  tool  in  nuclear 
radiation  studies. 


Solderless  Terminals,  .\ircraft- 
Marine  Products,  Inc.,  2100  Paxton 
St.,  Harrisburg,  Pa.,  recently  pub¬ 
lished  a  dramatically  illustrated 
brochure  entitled  “The  Harrisburg 
Story”.  The  20-page  booklet  de¬ 
scribes  the  origin,  growth,  business 
philosophy  and  engineering  prin¬ 
ciples  of  this  manufacturer  of 
solderless  wiring  devices  and  fixed 
capacitors.  It  also  points  out  that 
the  company  is  primarily  concerned 
with  the  engineering  and  produc¬ 
tion  of  completely  installed  wire 
terminations,  not  simply  solderless 
terminals. 


Escape  from  the  nerve-racking,  ulcer  routine  of  the  city 
—  come  to  New  Hampshire  to  work!  Live  in  a  quiet 
country  village  with  good  schools,  healthy  climate,  low 
cost  of  living.  Enjoy,  within  a  short  drive,  the  beautiful 
lake  region  .  .  .  the  magnificent  beaches  .  .  .  the  incompa¬ 
rable  mountains  ...  or  the  nearby  cultural  advantages  of 
a  big  city. 

Yes,  as  an  experienced  engineer,  you  will  like  New  Hamp¬ 
shire  —  and  the  opportunities  it  affords  for  BETTER 
UVING  with  a  BETTER  FUTURE  for  you  and  your 
family! 

Northeastern  Engineering,  Inc.  is  a  young,  progressive  company 
that  is  offering  excellent  positions  to  qualified  engineers.  If  this 
advertisement  interests  you,  send  us  a  resume  and  salary  require¬ 
ments,  along  with  a  photograph. 


Fuse  Guides.  Littelfuse,  Inc.,  1865 
Miner  St.,  Des  Plaines,  Ill.,  recently 
issued  the  latest  tv  fu.se  guide  for 
faster  and  easier  radio-receiver 
fuse  replacement.  It  lists  the  brand 
name,  model  numbers  and  corre¬ 
sponding  fuse  requirements  on  all 
makes  and  models,  starting  with  the 
first  sets  made  and  ending  with 
those  now  on  the  market.  Also  of 
interest  is  the  company’s  automo- 
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Kenvon 

TRANSFORMERS 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov> 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


Send  for  FREE  Catalog 


SPECIALTY  BATTERY  COMPANY 


A  Subiidiory  of  the  QAYOVAp  ffoy-0-Vo<  Compony 
MADISON  10.  WISCONSIN 


FOR  STANDARD 
AND  SPECIAL 
APPLICATIONS 


KENYON  TRANSFORMERS  FOR 

•  JAN  Application* 

•  Radar 

•  Rroadcast 

•  Atomic  Energy  Equipment 

•  Special  Machinery 

•  Automatic  Control* 

•  Experimental  LaborotorlM, 


For  more  than  25  years. 
Kenyon  has  led  the  field  ia 
producing  premium  quality 
transformers.  These  rugged 
units  are  (1)  engineered  to 
specific  requirements  (2) 
manufactured  for  long, 
trouble-free  operation  (3)  meet 
all  Army-Navy  specifications. 


i 


NEW  PRODUCTS 


(continiitd) 


tive  fuse  Kuide,  which  includes  car 
radio  fuses  for  all  makes  of  cars 
betrinnintr  with  1940  and  includingr 
all  the  1952  models. 


Test  Chamber  Controls.  Minne- 
apolis-Honeywell  Regulator  Co., 
Brown  Instruments  Div.,  Wayne 
and  W’indrim  Aves.,  Philadelphia 
44,  Pa.  Data  -sheet  11.0-5a  de¬ 
scribes  the  application  and  opera¬ 
tion  of  instrumentation  as  u.sed 
with  test  chambers  produced  by 
Tenney  Enjfineerinff,  Inc,,  New’ark, 
N.  J.  This  4-papre  data  sheet  dis¬ 
cusses  the  various  temperature, 
pressure  and  humidity  control  prob¬ 
lems  involved  in  various  types  of 
test  chambers  as  designed  for  vari¬ 
ous  uses.  Several  different  control 
systems  are  schematically  illu.s- 
trated.  Illustrations  of  typical  Ten¬ 
ney  test  chambers  are  also  included. 


with  the 

optimum  performance 
yoiCre  looking  for 


I'niversal  Impedance  Rridges. 
Brown  Electro-Measurement  Corp., 
4635  S.  E.  Hawthorne  Blvd.,  Port¬ 
land  15,  Ore.,  has  published  a  four- 
page  folder  on  its  line  of  universal 
impedance  bridges  and  bridge-null 
amplifiers  designed  for  the  preci.se 
measurement  of  resistance,  capaci¬ 
tance  and  inductance.  Chief  fea¬ 
tures  and  complete  technical  spe¬ 
cifications  are  outlined. 


“Teflon”  powder  is  converted  into 
Fluoroflex-T  rod,  sheet  and  tube  under 
rigid  control,  on  specially  designed 
equipment,  to  develop  optimum  inert¬ 
ness  and  stability  in  Ais  material.  You 
can  be  sure  of  ideal,  low  loss  insulation 
for  uhf  and  microwave  applications . . . 
components  which  are  impervious  to 
virtually  every  known  chemical . . .  and 
serviceability  through  temperatures 
from  — 90°Fto  +500°F. 

Produced  in  uniform  diameters, 
Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the 
costly  time  and  material  waste  of  cen¬ 
terless  grinding.  Tubes  are  concentric 
—  permitting  easier  boring  and  ream¬ 
ing.  Parts  are  free  from  internal  strain, 
cracks,  or  porosity.  This  means  fewer 
rejects,  longer  service  life. 

Mail  in  the  coupon  for  more  data. 


Crystal  Catalog.  James  Knights 
Co.,  Sandwich,  Ill.,  has  issued  a 
complete  new  catalog  of  cry.stals. 
It  li.sts  45  different  crystals  for  use 
in  communications  equipment,  labo¬ 
ratory  instruments,  medical  and 
industrial  equipment  Crystal  ap¬ 
plications  range  from  tw’o-way 
radio  communication  for  airlines  to 
unusual  examples  like  this  whaling 
application:  A  crystal  controlled 
transmitter,  affixed  to  harpoons  for 
directing  ve.ssels  to  the  spent  whale. 
Other  applications  include  use  in 
the  pasteurizing  of  beer,  measuring 
earth  temperatures  at  extreme 
depths  electronically  and  use  in 
celestial  timers  in  observatories. 
Development  engineers  and  others 
will  find  the  new  catalog  of  interest. 


*Du  Pont  trade  mark  for  it*  tetrafiuoro~ 
ethylene  resin.  rFluorofiex  ta  a  Resxstofiex 
registered  trade  mark  for  products  made 
from  fluorocarbon  re*in*. 


RESISTOFLEX 


RESItTOFlEX  CORPORATION,  BtlltvilU  9,  N.  J.  E-12 

SEND  NcW  BULLETIN  containing  tochnicol  data  and  information  on 
Fluoroflex-T 


Transformer  Applications.  United 
Transformer  Co.,  1.50  V'arick  St., 
New  York  13,  N.  Y.,  has  released  a 
catalog  listing  over  600  stock  items 
covering  the  entire  scope  of  elec¬ 
tronic  transformer  applications.  It 


COMPANY 
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Boost  Your  Quality  Standards 

with 


AMSCO 


CfMftAl  OfffCfS:  3300  W.  AffMITACf  AVI.,  CHICAGO  47.  111. 


FOR  LONG  Life  IN 
LOW  AMPERAGE  OftCUfTS  ^ 
THE  SERIES  4000  S.P.S.T. 
MOMENTARY  CONTACT  PUSH¬ 
BUTTON  SWITCH  IS  IDEAL. 
AVAILABLE  EITHER  NORMALLY 
OPEN  OR  NORMALLY  CLOSED. 

CONSERVATIVELY  RATED  AT  / 
I  Vi  AMP.,  115V.  A.C., 

N.  NON-INDUCTIVE.  ^ 


X  THE  SERIES  2000  SNAP  \ 

^  ACTION  SWITCH  IS  FOR  > 
HIGHER  AMPERAGE  CIRCUITS. 

OR  FOR  TEST  APPARATUS 
WHERE  AN  AUDIBLE  "CLICK"  IS 
DESIRED  AT  THE  EXACT  MO¬ 
MENT  OF  OPERATION.  RATED 
AT  10  AMPS.,  115V.  A.C., 
NON-INDUCTIVE.  THE  CON¬ 
TACT  ARRANGEMENTS  J 
^  ARE  THE  SAME  AS  X 
1^  THE  SERIES  4000.  X  { 


SERIES  "PC 


2000  W 

SERIES  \ 


GET  DETAILS— 
Write  for  Groy- 
hill  Cotoloq  now. 


•  iirti  printed  circuit  connecter  de¬ 
veloped  cencictent  with  the  tpnce 
llmltntlenc  required  hy  printed  cir¬ 
cuitry  declpn. 

•  Preciclen  phecpher  hrenie  cntnctc 
diver  end  peld  pinted,  tinned  on 
the  colder  end  for  ency  telderinp 
nt  nttemhly. 

•  Pecitive  pelnrlcntlen. 

•  Minimum  Incertlen  nnd  dlcenpepe- 
ment  terce. 

•  Melded  hedy  from  metnmine  min- 
emi  mied. 


4522  West  Moditon  Street 


Chicago  24,  Illinois 


DEFLECTION 

YOKES 


CRYSTALS 


TOROID  FILTERS...  I.F.  TRANSFORMERS...  R.F.  COILS...  DISCRIMINATORS 
TRANSFORMERS  e . .  TV  TUNERS  . . .  ION  TRAPS  . . .  SPEAKERS 


If  you  require  exacting  quality  and  dependable  performance*  tet 
DX  engineers  figure  with  you  on  your  next  production  run.  Users 
of  DX  cr  mponents  enjoy  exceptional  freedom  from  field  failures. 
This  advantage  can  be  yours  at  no  extra  cost.  Write  today. 
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NEW  PRODUCTS 
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RVC-i 

PRECISI 

OTiNTjOl 


is  fully  indexed,  giving  complete 
technical  descriptions  of  all  items. 
In  addition,  a  center  insert  gives 
circuit  details  for  high-fidelity  am¬ 
plifier  equipment.  A  large  group  of 
hermetic  sealed  units  for  military 
applications  is  also  listed.  Also 
included  are— a  commercial  grade 
line  for  industrial  users;  a  special 
series  for  amateur  radio  opera¬ 
tors;  and  a  replacement  series  for 
radio  equipment  and  the  experi¬ 
menter.  A  number  of  pages  is 
devoted  to  high  Q  filter  coils  and 
complete  audio  filters. 


UNITIZED  CONSTRUCTION 


Each  potcntiomcler  a  complete  unit 

Individual  units  may  be  stacked  in  any  desired  combination 
No  common  shaft  —  Shaft  coupling  by  means  of  drive  pin 
and  spring  loaded  crank  arm  assembly  I 

Units  held  together  with  cast  aluminum  two-section  clamp  ring^ 
Universal  mounting  plate  unit  machined  to  servo  precision 


.Amplifiers  and  Communications 
Equipment.  Cinema  Engineering 
Co.,  1510  W.  Verdugo  Ave.,  Bur¬ 
bank,  Calif.,  is  distributing  a  16- 
page  catalog  that  illustrates  and 
de.scribes  laboratory-type  a-f  ampli¬ 
fiers,  broadcast  and  tv  program 
equipment,  tape  and  disk-recording 
apparatus,  high-fidelity  sound  sys¬ 
tems  and  magnetic  film  recording 
equipment.  Product  items  are 
amply  illustrated.  There  are  char¬ 
acteristic  charts,  a  specifications 
list  for  each  product,  block  draw¬ 
ings  and  circuit  layouts.  Acces¬ 
sories  in  the  catalog  include  cord 
racks,  shelf  brackets,  standard 
panels,  relay  racks,  mounting 
frames  and  power  supplies. 


Quantity  productUm,  prompt  detiveries,  standardization  and 
economy  —  achieved  through  “Vnitizedi”  Design  — 
no  sacrifice  of  quality,  accuracy  or  reliability. 

Write  for  Bulletin  A12  today. 


Copper-Oxide  Rectifier  Stacks. 
General  Electric  Co.,  Schenectady 
5,  N.  Y.  A  new  8-page  two-color 
booklet  describes  the  basic  char¬ 
acteristics  and  applications  of 
copper-oxide  rectifier  stacks.  Desig¬ 
nated  as  GEA-5699A,  the  booklet 
is  complete  with  charts,  graphs 
and  tables,  illustrating  the  char¬ 
acteristics,  manufacture,  circuit 
design  and  application  of  copper- 
oxide  rectifiers. 


Exptodvd  view  of  RVC-2*  thewt 
unit  cemtniclien;  I,  le  r,  Petenlle- 
meler  bene,  drive  pin  and  spring 
ieaded  crank  arm  assembly,  Univer¬ 
sal  mounting  plate,  two-section 


DESIGN  FEATURES;  SPECIFICATIONS; 

lol  Poliney  spring  contacts  to  winding,  Indopondont  linoority  ±  0. 5%  std., 

scious  metal  take-aff  cantocts;  Basee—  avoilable  to ±0 .3% j  Taps  to  ±.6*^  Elec- 

scision  mcKhinod  aluminum,  black  tricol  rotatian  320*  std.,  toi.  ±  .3 1  Std. 

umilite  Rnish;  Oilito  bushings,  stainloss  Resistanco  valuos  I00-I00,000Ai  Rotational 
ml  shaft.  tilo  app.  1,000.000. 

Ssrvotrol  manufactures  under  license  ogroomont  with  Tochnology  Instrument  Corp, 

I  FAT.  NO.  2,541,221  t  FAT.  NO.  2,54J.*72 


Electronic  Components.  Centralab, 
A  Division  of  Globe-Union  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise. 
The  industrial  and  distributor  cata¬ 
log  No.  28  covers  470  new  items. 
It  covers  the  company’s  five  product 
divisions:  variable  resistors,  ce¬ 
ramic  capacitors,  rotary  and  lever 
switches,  printed  electronic  circuits 
and  steatite  insulators.  A  few  of 
the  items  included  are:  a  new¬ 
line  of  miniature  ceramic  rotary 
.switches;  disk  capacitors  with 
molded  insulation — all  values;  ex- 


Ampriof,  Ontoriu.  Can.  —  Amprior  400 
N«w  ywks  N.  Y.  —  Murray  Hill  8-9858 
Combridgu,  Mott.  ~  Eliot  4*1751 
Hollywood.  Col.  »  Hollywood  9*d305 
DoHm.  Toxot  ^  DIaofi  9^18 


Ctovolood.  Ohio  PRotpoct  1*4171 
Chicofo.  III.  —  Uptown  8*1141 
Rochoftof.  N.  Y.  —  Monrao  3143 
Conoon^  Conn.  —  Conoon  449 
Doyton.  Ohio  ^  Mithipon  8721 


SERYOTROL 


'  114  WEST  IIUNOIS  STIKT,  CHICAGO  10.  ILIINOIS  •  TEl.  SUPEtlOl  7.3012 

EASTERN  IRANCH  OFF'CE— FRAMINGHAM  CENTRE.  MASS.  •  TEl.  FRAMINGHAM  4421 
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JELLIFF 


RACKS 

by  PAR-METAL 


For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

A  WIDE  RANGE  OF  AUOYS  . . . 
A  WIDE  RANGE  OF  EXPERIENCE . . . 
COMPLETE  CONTROL  OF  MANUFACTURE . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


precision  resistors — rheostats — 
relays — thermocouples — ohmmeters 
— bridges — high-temperature  fur¬ 
naces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


(  More  Va/uabh  Than  i¥9ft 

New  Panoramic  onflineennq  achievements  em- 
b^iod  in  these  improved  instruments  open  im- 
V  portent  now  opplicotions  involving  modulotion 
and  interforence  problems 
/  SA-to  and  SB-So  enoble  spectrum  analysis  of 
/  sign^s  so  dose  in  frequency  thot  their  corro- 
\  spondtng  indications  would  normolly  mosk  one 
X  onother. 

)  •  IMPROVED  RESOLUTION  down  to  SO  cps 

/  for  RE  spectrum  onolysis  where  moximiim 

/  resolution  is  o  "must'' 

\  •  LOVI^  SWEEP  RATES  down  to  1  scon  per  sec- 

'  ond  for  onalysis  of  pulsed  RE  signets  with 
/  low  p.r.f.'s 

(  •  LONG  PERSISTENCE  DISPLAYS 

\  •  CONTINUOUSLY  VARIABLE  SCANNING 

I  WIDTH 

/  )  types  evoiloblc  with  meiimum  sweepwidths 

(  of  200  KC..  1  MC.  ond  10  MC. 


Detailed  Enquiries  Welcomed.  Address  Dept.  17. 


TAKE  NO  CHANCES  WITH 
VITAL  EQUIPMENT... 


PAW«.rZOR  MOOtL  SO-8.  T-200. 
PANADAP^OR  MODEL  SA-e.T-2d 


18’A"  or  24"  DEEP,  for  19"  WIDE  PANELS 

•  Panel  Spaces:  6114",  70",  or  77"  high. 

.  Finished  in  Prime  Coat,  Black  Wrinkle,  Grey 
Lacquer,  Grey  Wrinkle. 

•  Series  6918  or  6974  Racks  may  be  used  in 
"raws"  ar  "gongs,"  as  corner  trims  ore  re¬ 
movable  from  front  of  cabinet. 

.  Standard  shelves  and  roller  trucks  are  manu¬ 
factured  by  us  for  use  with  these  Racks. 

THCSf  RACKS  ARE  MOOERATEir  PRICED 
and  AVAILABU  EOR  SHIFMINT  FROM  STOCK 
Plaimini  in  electronic  proAicI?  Consult  Par  Metal  lot 

OA^UC  •  TAQIIJCTC  Our  esste  eack  M  ut«i  w 
KALnS  *  LADINCI)  C«  Irenes.  Wc.  Il<«k<it  P< 


WRITE  TODAY  FOR 
COMPLETE 
SPECIFICATIONS 
AND  PRICES 


Ramember.  Por-Metoi  aquipment  ii  mod*  by 
•(•ctromc  ipuciofitls,  not  just  o  sh*«t  m«tol  shop. 


PRODUCTS  CORPORATION 

32-62  -  49lh  ST.,  LONG  ISLAND  OTY  3.  N.  Y. 

T.I.:  ASlOfia  t-B90S 

Eip.rt  Oept.:  Rock.  I.t.rn.ti.nal  Corp. 
II  EmI  40  SNMt.  N..  Ywk  I*.  N.  Y. 


10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON.  N  Y 
AAOunt  Vernon,  4-3970 
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(cofitinucd) 


panded  and  improved  "Blue  Shaft” 
and  "Adashaft”  control  lines;  and 
new  capacitor  items :  ceramic  stand¬ 
offs,  feed-throughs,  button-types. 
1,600-v  buffers  and  miniature 
trimmers. 


'  PRESS-FIT 

TEFLON 


STANDOFFS 
and  FEED  THRU  INSULATORS 


Unit  Measuring  Systems.  Minne- 
apolis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phil¬ 
adelphia  44,  Pa.,  describes  a  system 
for  automatic  recording  and  control 
of  pH  in  a  new  four-page  data 
sheet.  Instrumentation  data  sheet 
No.  10.7-1  includes  discussion  of 
measuring  system  components  ad¬ 
justments  for  operation,  as  well  as 
variations  in  recording  and  control 
systems  for  electric  or  pneumatic 
modes  of  control  and  single  or 
multipoint  recording. 


Miniaturized  for  VHF-UHF 
and  Microwave  Applications 


Capacitor  Catalog,  Sprague  Elec¬ 
tric  Co.,  35  Marshall  St.,  North 
Adams.  Mass.,  has  released  a 
comprehensive  catalog  on  its 
transmitter-type  mica-dielectric 
capacitors  that  conform  with  speci¬ 
fication  JAN-C-5.  Designated  cata¬ 
log  31,  this  new  reference  for 
engineers  and  purchasing  agents 
consists  of  32  easy-to-follow  pages 
of  helpful  illustrations,  engineering 
drawings  and  technical  character¬ 
istics  of  each  unit. 


SIMPLE  ASSEMBLY 

•  Unit  comes  as  one  piece — ready  for  assembly 

•  No  Nuts,  No  Washers.  Just  Press-Fit — and  that's  it! 

SCIENTIFICALLY  DESIGNED 

•  Shatter-Proof  . .  .  Vibration-Proof 

•  High  Dielectric  Constant 

•  Impervious  to  Moisture 

•  Withstands  Surface  and  High  Voltage  Breakdowns 
Sealectro  PRESS-FIT  Means  Low-Cost  Assembly. 


Microwave  Instruments  and  Ac- 
ces.sories.  Waveline  Inc.,  Caldwell, 
N.  J.,  has  issued  an  82  page  catalog 
dealing  with  its  complete  line  of 
test  equipment  for  the  microwave 
frequencies.  For  ease  of  ordering 
it  lists  the  units  for  each  micro- 
wave  frequency  band  under  a  com¬ 
mon  series  of  numbers.  Thus,  for 
example,  all  units  of  X  band,  8,200 
to  12,400  me  (1  X  li  o.d.  wave¬ 
guide)  are  listed  under  the  600 
series.  K  band  units  (RG-53/U, 
i  X  J  o.d.)  are  listed  under  the  800 
series.  Therefore,  the  first  digit 
indicates  the  wave  guide  size  and 
the  second  two  indicate  the  partic¬ 
ular  component.  Illustrations,  tech¬ 
nical  descriptions  and  specifications 
are  included. 


FIT- 

Simply  slip  terming!  in> 
to  SEALECTRO  Tool . . . 


PRESS- 

Push  into  hole  . . .  Thot's 
oil— ossembly  completel 


Achieves  on  instont, 
secure  PRESS-FiTI 


For  Full  Information  on  the  Complete  Line  of  SEALECTRO 
Teflon  Products,  and  Your  Specific  Teflon  Requirements, 
Write  Direct  to  Factory. 


Jobbers  and  Distributors:  Contact 
Grayburne  Corp. 

103  Lafayette  St.,  New  York 


Magnetic  Alloys.  Westinghouse 
Electric  Corp.,  Box  2099,  Pitts¬ 
burgh  30,  Pa.,  has  issued  booklet 
TD-52-100,  an  8-page  "what  is  it,” 
“where  to  use  it”  treatise  on  mag- 
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M  I  C  O 

Precision  Apparatus 

UUF  COAXIAL  WAVEMETERS 


NOTHELFER  “NWL” 
Speciat  TRANSFORMERS 


past  Pa^manee 


Ov«r  2h  vMirs' 


fW  RANGE 


MODEL  433. .  .20  to  75  Centimeters 
MODEL  501 ...  4  to  20  Centimeters 
MODEL  402 A. .  2  to  10  Centimeters 
MODEL  402B. .  2  to  10  Centimeters 
(Reaaion  Type) 

co. 

76E  TROWBRIDGE  ST..  CAMBRIDGE.  MASS. 


$Md  for  NEW  t  pa«o  lULLETIN 


MOTHEIFER©) 


WINDING 

LABORATORIES 


9  ALBEMARLE  AVE..  TRENTON  3,  N.  J. 


[%lJBGFliT>NICALLY  REGULATED 

LABORATORY 

POWER  SUPPLIES 


MOTORS - 
V  PRECISION 
y  ENGINEERED 


*  BENCH  MODEL  SO 
STAMf 

DVtNDAMf  •  INPUT:  1 05-1 25  VAC,  50-50e 

moouLAmi  •OUTPUT  #1:0-500  VDC  of 
MKfO  500  ma  regulated 

*  •OUTPUT  #2:  0-50  VDC, 

0-200  VDC  Bias  Output. 
AVAIIAUE  •  OUTPUT  #3:  6.3  VAC  ot 
STuroAio  5A  unregulated 

hountinc  •  OUTPUT  #4:  6.3  VAC  at 
Moou  se-e  unregulated 

e«Nn  iizi  •  RIPPLE  OUTPUT:  Less  than 
e«m  le'*-'  ®  millivolts  rms 

‘  IdT  CBMRM*  iBlBmiBtlBR  bnIH  f«*  tuWttfci  ff 


This  twc»  phase  ."^rvo  Motor, 
totally  enclosed  has  our  newly 
develo|>ed  low  inertia  lamination, 
rotor  inertia  .U39  oz.  in.  delivers  .3  oz.  in.  of  stall 
tor(|ue  with  an  input  of  8  watts  per  phase. 

The  motor  is  ideally  suiteil  for  plate  circuit 
o|ieration.  and  similar  ty|>es  ran  be  supplied  wound 
2  or  4  |M)le  with  a  wide  range  of  torque  and  im- 
|>edances. 


SPECIFICATIONS 

Conform  to  the  Standards  of  the  Gov't  <perifirations. 
Continuous  duty 

W  EIGHT  12  oz.  VOLTS  _ 115 

K  P  M  _  1.500  .Average  tA'CLES  _ 60 


LAMBDA  ELECTRONII 


2183  JACKSON  AVENUE 


SEAFORD,  L.  I..  N  Y. 


WAntaqK  2.730V 
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POTTER  INSTRUMENT  COMPANY 


no  CUTTER  MILL  ROAD,  GREAT  NECK,  NEW  YORK 


NEW  PRODUCTS 


(continued) 


DEPENDABLE 
MICRO-SECOND  TIMING 


netic  alloys.  The  various  alloys 
that  are  covered  include  Hipernik, 
Hipernik  V',  Conpernik  and  Hiper- 
co.  The  first  three  materials  men¬ 
tioned  are  iron-nickel  alloys  while 
the  last  is  iron-cobalt  alloy.  These 
materials  provide  a  wide  range  of 
magnetic  properties  needed  for 
many  special  requirements.  Phys¬ 
ical  and  magnetic  property  tables 
together  with  the  availability  of 
each  alloy  are  included.  These  are 
accompanied  by  a  discussion  of  in¬ 
dividual  alloy  heat  treatment  tech¬ 
niques.  The  inclusion  of  fifteen 
core  loss  and  magnetization  curves 
makes  the  booklet  especially  valu¬ 
able  when  matching  the  correct 
alloy  with  a  specific  application. 


WHEN  Y 


IN  MEASURING: 

•  VELOCITY 

•  ACCELERATION 

•  DETONATION 

TIME 

•  DOPPLER 

FREQUENCIES 

•  PULSE 

CHARACTERISTICS 


8  MEGACYCLE 
COUNTER¬ 
CHRONOGRAPH 


Lightweight  Amplifier  -  H  r  i  d  g  e 
Siminonds  Aerocessories,  Inc.,  105 
White  Plains  Road,  Tarrytown, 
N.  Y.,  is  offering  a  new  4-page 
folder  that  contains  complete  de¬ 
sign  data  on  a  new  lightweight 
amplifier-bridge  for  the  Pacitron 
fuel  gage  system.  Circuit  dia¬ 
grams,  photos  and  tables  giving 
installation  information  are  in¬ 
cluded  in  the  new  folder  for  the 
convenience  of  aircraft  engineers 
in  specifying  the  gage  for  measur¬ 
ing  fuel  and  oil  quantities.  Com¬ 
pensated  and  uncompensated  units 
are  covered  as  well  as  bracket  and 
rack  mounted  types.  Descriptive 
material  also  includes  such  sub¬ 
jects  as:  weight  reduction,  com¬ 
pactness,  aspect  ratio,  internal 
shock  mounts,  high  temperature 
operation,  power  consumption, 
vacuum  tubes,  replacement  of  com¬ 
ponents,  te.st  connectors  and  ac¬ 
curacy.  Data  in  the  new  folder 
covers  the  latest  improvements  in 
fuel  gage  systems  for  aircraft. 


GREATER  ACCURACY 

Th*  uM  of  on  8  rntgocy^  cryitoltHiio 
moosuromont  ovoilobU  ■  Mdiii 


iRhoit  roAolutien  of  timo 


COMPLETE  DEPE»ABIir 

To  ottwro  tho  highott  Vogroo  of 
countor  it  utod  at  th^S  mogaq^ 
docodo  countort  at  ihM  lowor  fro^ 


irword  3*ttago  binory 
lo  contorvotivo  uto  of 


DIRECT  READim £ 

Digital  rogittration  frvf6  to  indjpll 
moont  of  6  Pottor  dgggBtt.  FractAn< 
3*ttogo  binory  couiU^r  orhich  indifttei 


From  1  fnicroticond  to  1  tocond  by 
Uf  d^mkrotRMnd  oro  rood  from  o 
■bf  Vb  microtimnd. 


PROVED  PERFORMANCE' 


orch  contort  givo'RMi 
'ottor  Counfor-Chroroj 
>plicationt. 


Ton  yoort  of  topolCE'in  proving  groundt  and 
donco  tbot  tMlTtimplifiod  circuitry  inhoront  in 
vidot  tho  dpximum  rolipWlity  for  critical  tbnii 

WIDE  fOPUC/nflON 


Thoro  it  o  Pottor  Countor-Chronogroph  modo  for'your  tpocifSc  oppIlNHieit.  .  . .  High- 
tpogd^gitol  rocordort  oro  ovoilobU  for  pormonont  rocording  of  mooiurtnpNitt  ot 
roM  up  to  150  por  tocond.  ^ 


Products  Catalog,  Raytheon  Mfg. 
Co.,  Waltham  54,  Mass.  The  com¬ 
pany’s  products  are  shown  in  a 
profusely  illustrated,  three-color 
catalog  recently  published.  A  brief 
history  of  the  company  and  a  photo 
layout  of  its  various  plants  are 
followed  by  detailed  descriptions 
of  the  products  of  each  of  the 
organization’s  four  divisions:  Re¬ 
ceiving  Tube,  Power  Tube,  Equip¬ 
ment  and  Television  and  Radio. 
A  page  is  devoted  to  an  outline  of 
the  concern’s  research  activities. 
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Costs, 


pbWRARM 


WORK  POSITION^ 
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PRECISION 


PAPER  TUBES 

Made  of  the  finest  dielectric  kraft,  fish  paper, 
acetate,  or  combinations,  PRECISION  Paper  Tubes 
are  die-formed  under  heat  and  pressure.  Uniformity, 
strength,  and  light  weight  are  assured.  High  manu¬ 
facturing  standards  and  rigid  testing  result  in 
maximum  insulation,  heat  dissipation,  and  moisture 
resistant  characteristics. 

Available  in  any  shape,  length,  I.D.  or  O.D.  Finished 
to  your  exact  specifications. 

Semi  today  lor  tree  sample  and  request 
new  Arbor  List  ol  over  1500  sizes. 


PRECISION  PAPER  TUBE  CO. 


2041  W.  ChorlMtofi  St. 


Plant  No.  Two,  79  Ckaool  St.,  Hortferd,  Conn. 
aim  Mfr».  Proeltion  Coil  Bobbins 


CtiicoBO  47,  111. 


HERE’S  HOW 
OTHERS  DO  IT 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold  „ 

work  while  two  hands  produce.  •  ..i...-'  \  ^  ) 

That's  why  POWRARM  works  Uj  t  ^ 

on  the  most  efficient  assembly  „ 

'  Holdi  work  ol  ooy  ongl.  |«  Horl- 

lines  in  America  today,  and  *'  co  0.101  no*.. 

belongs  on  yours.  Write  us 
about  your  production  "head- 

Thro#  tiiot  of 

ache"  .  .  .  we'll  show  you  how  .  fi  m 

POWRARM  can  cure  it. 

Writ*  Fsr  Catabf  WtE 
32  isfsrmwtlvt  pegst,  fill 


WILTON  TOOL  MFC.  CO. 

Precision  Bvitf  fiancfi  Vi$0t,**C**  Clamps  and  Work  Positioners 


925-1  Wrightwood  Av.nu.  •  Chicago  14,  Illinois 


Originated  by  C.G.S.  Laboratories, 
Inc.,  these  S-Band  Cavities  have 
been  perfected  in  cooperation  with 
Signal  Corps  Engineering  Labora¬ 
tories.  They  utilize  the  new  pencil 
tube  series  and  meet  all  applicable 
JAN  specifications. 

TYPICAL  DATA 

Leneth — minimum 
Diameter — 1"  (less  projections) 

Weight — 8  oz.  (minimum) 

Output — CW  units — minimum  25  mw 
Pulse  units — 300-1000  Watts  peak 

Tunable  range — Pulse — up  to  400  Me 
— hignest  attainoble  frequency — 
3400  Me 

CW — up  to  400  Me 
— highest  ottoinoble  frequency — 
3000  Me 

Temperature  Drift — As  low  os  ±2  Me 
from  — SO-C  to  ^-lO-C 

Write  for  detailed  specifications — 
determine  how  the  C.G.S.  Minia¬ 
turized  Cavity  can  solve  your  par¬ 
ticular  problem. 

C.G.S. 

W.  IIBORITORIES 

C  391  LUDLOW  8T. 

‘tCTtOf*'*'  STAMFORD.  CONN. 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


PLANTS  AND  PEOPLE 


Edited  by  WILUAM  P.  O'BRIEN 


Page 

Electrons  At  Work . 146 

Production  Techniques. .  .218 
New  Products . 266 


navigation,  communication,  flight 
and  gun-fire  control,  and  includes 
microwave  tubes,  semiconductor  de¬ 
vices,  including  transistors,  and 
special-purpose  tubes. 


Research  Outfit  Changes 
Headquarters 

Walter  Kidde  Nuclear  Labora¬ 
tories,  a  privately-financed  re¬ 
search  organization  devoted  pri¬ 
marily  to  the  development  of  atomic 
power  for  commercial  and  indus¬ 
trial  purposes,  recently  established 
new  laboratory  facilities  at  976 
Stewart  Ave.,  outside  of  Garden 
City,  L.  I.,  N.  Y.,  to  serve  as  head¬ 
quarters  for  the  firm’s  operations. 
Research  operations  have  begun 
there,  although  the  installation  of 
certain  specialized  equipment 
needed  to  carry  on  nuclear  research 
and  development  projects  will  con¬ 
tinue  for  several  months.  A  mini¬ 
mum  staff  of  100  will  be  required 
when  the  building  is  in  full  opera¬ 
tion  within  the  next  6  to  12  months. 

The  Laboratories  were  organized 
to  carry  out  three  fundamental  ob¬ 
jectives.  The  first  is  the  develop¬ 
ment  of  commercial  atomic  power, 
with  particular  emphasis  on  orig¬ 
inal  research  and  development  in 
the  field  of  low-cost  nuclear  re¬ 
actors.  The  second  is  cooperation 
with  government  agencies  and  their 
contractors  and  subcontractors  in 
the  development  and  design  of 
atomic  facilities.  The  third  objec¬ 
tive  is  collaboration  with  private 
industrial  organizations,  labora¬ 
tories  and  others  intere.sted  in  the 
application  of  the  nuclear  sciences 
to  specific  problems. 


New  Books 


Backtalk 


Admiral  Adds  Space 

Construction  of  a  46,000-sq  ft, 
one-story  brick  addition  to  the 
Admiral  Corp.  tv  plant  at  Blooming¬ 
ton,  Ill.,  was  recently  announced. 
The  new  plant  will  contain  tv  instal¬ 
lation  lines,  storage  for  cabinets, 
tubes  and  other  components  and 
warehouse  space  for  finished  prod¬ 
ucts.  The  new  facility  will  also 
feature  an  overhead  conveyor  line 
on  which  every  tv  chassis  will  re¬ 
ceive  a  thorough  aging  test  before 
installation  in  the  cabinet. 

The  plant  addition  is  expected  to 
be  ready  for  occupancy  by  Jan.  1. 


neers,  who  begin  two-year  terms  on 
January  1,  are  as  follows:  Herbert 
Barnett  of  General  Precision  Equip¬ 
ment  Corp.,  president;  John  G. 
Frayne  of  Westrex  Corp.,  executive 
vice-president;  Norwood  L.  Sim¬ 
mons  of  Eastman  Kodak  Co.,  edi¬ 
torial  vice-president;  John  W. 
Servies  of  National  Theatre  Supply 
Co.,  convention  vice-president;  Ed¬ 
ward  S.  Seeley  of  Altec  Services 
Corp.,  .secretary. 

Named  to  the  board  of  governors 
were:  Gordon  A.  Chambers  of 
Eastman  Kodak;  Charles  L.  Town¬ 
send  of  NBC-TV ;  Frank  E.  Carlson 
of  GE;  Malcolm  G.  Townsley  of 
Bell  &  Howell;  William  A.  Mueller 


SMPTE  Election  Results 

New  officers  of  the  Society  of  Mo¬ 
tion  Picture  and  Television  Engi- 


Sylvania  Dedicates  Woburn 
Plant 

A  NEW,  multi-million  dollar  elec¬ 
tronics  plant  was  recently  dedicated 
by  Sylvania  Electric  Products  Inc. 
in  Woburn,  Mass.  The  50,000-sq  ft 
plant,  which  employs  approximately 
850  persons,  is  headquarters  of  the 
administrative,  .sales,  engineering 
and  manufacturing  staffs  of  the 
company’s  Electronics  Division, 
and  is  the  site  of  the  principal 
manufacturing  operations.  Its  out¬ 
put  of  electron  tubes  and  devices 
are  used  in  such  fields  as  radar. 


Herbert  Barnett  (riqht).  atsietant  to  the  president  ol  the  General  Precision  Equip- 
roent  Corp.,  ond  newly  elected  president  ol  the  SMPTE.  is  congratuloted  by 
Peter  Mole,  head  of  Mole-Richardson  Co..  Hollywood,  who  has  been  president 
of  the  society  for  the  past  two  years.  Mr.  Barnett  will  assume  office  for  a  two-year 
term  beginning  Jan.  1.  1953 
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A  masterpiece  in  design  and  technical  excellence — a  three-speed 
automatic  record  changer  designed  to  play  12',  10*  and  the 
increasingly  popular  7'  records  intermixed  in  any  order.  The 
“  Monarch  "  combines  ease  and  simplicity  of  operation  with  the 
high  standard  of  reproduction  and  performance  demanded  by  the 
most  discriminating  listener. 

Note  these  7  star  features. 

*  Automatically  selects  and  plays  7',  10'  and  12*  records,  inter¬ 
mixed,  at  33^,  45  or  78  r.p.m.  Capacity  10  records. 

*  Pick-up  automatically  returned  to  rest  position  and  motor 
twitched  off  after  last  record. 

*  New  reversible  dual  stylus  crysul  pick-up  has  extended 
frequency  range  to  10,000  c.p.s.  Self  compensated  for  the 
L.P.  lower  frequencies  with  the  Turnover  frequency  at  the 
correa  point. 

*  Remarkably  compact  design  makes  it  an  iikal  urul  lor  the 
radiogram  TV  combiiution  console. 

*  Simplicity  ol  design  guarantees  long  life  and  trouble-free 
operation. 

*  Beautiful  styhng  and  finish  that  will  harmonize  with  any 
cabinet  design. 

*  Operates  on  100/125-200  250  volts,  50  cycles  A.C  Models 
alto  available  for  60  cycles  A.C 


...  a  beautifully  styled  three-speed 
gramophone.  Complete  with  ingen¬ 
ious  automatic  stop  and  light-weight 
high-fidelity  turnover  type  crystal 
pick-up  fitted  with  two  permanent 
sapphire  slyli. 


U.S.  Offices 

149  Broadway,  New  York  6,  N.Y. 

Telephone  iVorth  4-4847 


Birmingham  Sound  Reproducers  ltd..  Old  Hill.  Staffs  England.  Grams:  'Electronic  Old  Hill.  Cradley  Heath 
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of  Warner  Bros;  and  LeRoy  M. 
Dearinjr  of  Technicolor  Corp. 
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Avco  Ex|iaiid»t 

The  manufacturing  facilities  of 
the  tube  division  of  Sarkes  Tarizan, 
Inc.,  at  Batavia,  Ill.,  were  recently 
purchased  by  Avco  Mfg.  Co.  These 
facilities  consist  of  two  plants  con¬ 
taining  80,000  sq  ft  to  fill  out  needs 
for  Avco’s  tv  and  radio  operations. 


Hyiiiaii  .Named  to  Consiillant 
Post 

Formerly  supervisory  electronic 
engineer  for  the  Civil  Aeronautics 
Administration  in  New  York, 
Abraham  Hyman  has  joined  the 
JFD  Mfg.  Co.,  Inc.,  Brooklyn,  N.  Y., 
as  electronic  consultant. 

In  his  new  capacity  Mr.  Hyman 
will  work  on  antennas  and  elec¬ 
tronic  products.  His  work  with  the 
CAA  had  been  concentrated  in  vhf 
and  uhf  svstems.  In  1945  he  was 


A.  Hyman,  new  IFD  coniultani 

with  Federal  Telecommunication  as 
a  development  engineer.  There  he 
worked  on  microwave  and  vhf'adf 
equipment. 


Leiiiioke  Pr<»moted 

Employed  as  a  design  engineer 
with  Ualmo  Victor  Co.,  San  Carlos, 
Calif.,  since  1947,  Robert  F.  Lein- 
icke  has  been  elevated  to  chief 


project  engineer.  In  his  new  posi¬ 
tion  he  is  responsible  for  engineer¬ 
ing  supervision  and  administration 
of  all  projects  of  both  production 
and  development  types. 


Columbia  U.  Sets  Up  New  Lab 

A  NEW  acoustics  laboratory  where 
sound  that  man  cannot  hear,  as  well 
as  audible  noise,  will  be  investi¬ 
gated,  has  been  established  in  the 
Engineering  Center  at  Columbia 
University,  New  York  City.  When 
completed,  the  laboratory  will  pro¬ 
vide  facilities  for  research  and  in¬ 
struction  in  electroacoustics,  ultra¬ 
sonics,  psychoacoustics,  speech, 
noise  control  and  musical  acoustics. 

Director  of  the  Laboratory  is 
Cyril  M.  Harris,  associate  professor 
of  electrical  engineering,  interna¬ 
tional  authority  on  acoustics  and 
former  consultant  to  the  Office  of 
Naval  Research  in  London.  Lec¬ 
turer  at  Delft  Technical  University 
in  the  Netherlands,  Dr.  Harris  was 
research  scientist  with  the  Bell 
Telephone  Laboratories,  Murray 


These  “Rrsts”  Helped 
Westinghouse  Customers 


T  Westinghouse  Makes 
First  Dry  Battery  J 
WD-11  Tube’ 


USERS  OF  WESTINGHOUSE  TUBES  GET 
FIRST  IbENEFITS  FROM  MANY  NEW 
TUBE  DEVELOPMENTS  j 


These  are  only  a  few  of  the  “firsts" 
that  Westinghouse  created  in  the 
electronic  tube  industry.  In  each 
case,  designers  using  Westinghouse 
Tubes  gained  advantages  by  having 
first  chance  to  use  these  innova- 


Today,  Westinghouse  still  pioneers 
in  electronic  tubes  and  tube  mak¬ 
ing.  For  instance,  Westinghouse  40 
IvV  and  20  KV  rectifying  tubes  are 
under  9  ounces,  only  2%"  high. 
Designers  seeking  the  ultimate  in 
space  and  weight  savings  will  find 
them  in  these  new  WL-6102  and 
WL-6103  tubes. 

Radical  new  developments  in  other 
power  tubes  and  receiving  and  tele¬ 


vision  picture  tubes  are  now  being 
engineered  at  the  NEW  Westing¬ 
house  Electronic  Tube  Division  at 
Elmira  and  Bath,  New  York. 

NEW  SERVICE, 

NEW  DISTRIBUTION 
Westinghouse  plans  for  Electronic 
Tube  Division  expansion  are  in 
operation.  New  service  facilities, 
new  warehousing  policies,  and  new 
distributors  are  opening  rapidly. 

New  merchandising  methods  will 
aid  distributors  in  serving  indus¬ 
trial  users— many  of  these  business¬ 
building  programs  are  totally  new 
in  the  tube  industry.  Here,  as  else¬ 
where,  Westinghouse  plans  to  pro¬ 
vide  industry  leadership  in  service. 


U  pays  in  profits  to  deal  with  Westinghouse  and 
with  Westinghouse  distributors.  For  full  infor¬ 
mation  on  how  Westinghouse  can  help  you  with 
problems  of  design,  service,  or  supply,  call  your 
nearest  Westinghouse  representative,  or  write  to 
Department  .4-112, 


E  L  I  A  T  R  I 

YOU  CAM  B1  SUBI-"  ^ 


WiSTlNGHOUSE  INVBIIS 

NEW  KU-610  THYRATROH I 

tacunu  aw  mo«t  omoitng 


aassTAeSeaiB&  J 

^estinghouse  Unveils, 
First  High  Power  1 

irtiiiiron  TttW  4 


WL-530  in  Radar 
at  Pearl  Harbor 


^festin^ouse  ^ , . 


ELECTRONIC 
I  B  E  DIVISION 


Wwstinghous*  Electric  Corporation 
Box  284,  Elmira,  N.  Y. 
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Hill,  N.  J.,  for  five  years. 

The  major  part  of  the  labora¬ 
tory’s  work  will  be  devoted  to  basic 
research  in  ultrasonics  and  psycho¬ 
acoustics. 


IT&T  Names  New  Executive 

Appointment  of  Gordon  C.  Knijfht 
as  assistant  to  the  president  of  In¬ 
ternational  Telephone  and  Tele¬ 
graph  Corp.  has  been  announced. 

Active  in  management  and  indus¬ 
trial  relations  since  1941,  he  comes 
to  IT&T  from  its  subsidiary,  the 
Capehart-Farnsworth  Corp.,  where 
he  has  served  successively  as  a.ssist- 


Type  394-A 

PONOGOMETER 

Precision  Potentiometer  Noise  Tester 


Technologv  Instrument  Corp. 
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2.  To  esfoblish  noise-performonce  criterio  for  precision  potentiometers  In 
servo,  control,  or  instrumentotion  opplicotions. 

3.  For  loborolory  investigotions  ond/or  quality  control  in  tingle  or  multi* 
turn  potentiometer  monufocturing. 

Working  to  o  definition^  of  noise  covering,  in  part,  the  voltages  created  by  the 
equivalent,  transient  contact  noise  resistance  oppeoring  between  the  wiper  and  resistonce 
element  of  a  precision  potentiometer,  the  394-A  Ponogometer  monitors  this  contoct  re¬ 
sistance,  providing  an  audible  and  visuol  indication  when  o  prescribed  threshold  level  is 
exceeded. 


ant  to  the  president,  division  man¬ 
ager  of  research  and  development, 
and  operations  manager  of  the  com¬ 
mercial  products  division. 


Swunsun  Joins  ER.4 


Engtneering  Research  Associ¬ 
ates,  Inc.,  St.  Paul,  Minn.,  an¬ 
nounces  the  appointment  of  Carl  E. 
Swan.son  to  the  position  of  senior 
scientist.  In  this  post  he  will 
supervise  the  firm’s  St.  Paul  Di¬ 
vision  special  projects  activities. 
Projects  under  his  direction  will  in¬ 
clude  work  on  automatic  industrial 
process  control  systems,  magnetic 
recording  techniques  and  systems, 
development  of  communications 
equipment  and  other  research  activ¬ 
ities. 

Mr.  Swanson’s  profe.ssional  ex- 
j  perience  includes  the  positions  of 
aeronautical  research  consultant  at 
Minneapolis-Honeywell  and  re- 


SPECIPICATIONS 


S33  Moia  Street,  Actoe,  Massacheietts,  Telephone:  Acton  600 


Range:  Equivalent  Noise  Resistonce**— threshold  level  odjustobte  from  10  to  5000 
ohms.  Lower  levels  can  be  set  up  by  means  of  accessory  amplifiers. 

Wiper  Exciting  Current:  Constant  1  milliampere.  Other  values  con  be  set  up  by 
means  of  accessory  current  sources. 


Designed  as  o  production  ond  laboratory  test  instrument  by  the  Technology 
Instrument  Corporotion  for  quolity  control  in  the  manufacture  of  their  precision  poterttl* 
omefers,  the  Type  394*A  Ponogometer  is  now  avoilable  for  such  uses  os: 

1.  Incoming  inspection  of  single  or  multi-turn  potentiometers. 


Type  Indicotion:  Audible  tone  ond  a  neon  light,  essentially  independent  of  speed 
of  operation  of  total  resistance,  and  resistance  function  of  potentiometer. 


Write  for  specifications  and  further  details  in 
^Laboratory  Report  No.  6 


G.  C.  Knight,  assittant  to  president  ot 
IT&T 


?  ^ENR* 

.'Tt  __ 

type  394A 
_J>  PONOGOMETER 

CONSTANT  CURRENT 

tel-a-scope 

aluminum  ^ 


Howard  B.  Jonis  Division 


IlluttrateJ 

Actual 

Site 


•  Hydraulic  Tcleacopinic. 

•  Available  in  plated  steel 
lubinit  with  bronze  ronp- 
lings  and  valves. 

•  Also  available  in  alumi¬ 
num. 

•  Made  to  customer’s  speci¬ 
fications  from  short  mo¬ 
bile  units  to  200  feet  bigh 
that  will  carry  SOO  pounds. 

•  Very  fast  raisinK  and  low¬ 
ering. 

•  Used  extensively  by  fiov’t 
and  Commercial  agencies 
for  microwave,  radar  and 
TV  work. 

•  Write  fiw  details.  Your 
particular  problem  wiO  l>e 
given  expert  engineering 
service. 


the  advantages  in  performance  and 
economy  that  are  yours  with 


These  plastic  moldings  ore  more  uniform, 
more  accurate,  lass  expensive  .  .  . 


on  exclusive  single  cavity  molding  method  which 
assures  low  mold  and  maintenance  costs.  Only 
from  Gries'  can  you  get  the  many  advantages  of 


Write  for  sample  of  Gries  coil  bobbins  and 
similar  small  ports  in  nylon  and 
other  thermoplastics. 

Send  Specifications  for  Prompt  Quotation 


Mas  Wgt 
025  ei 
Max.  length  V* 

SMALLNESS 

UNLIMITED 


Phone:  MOtt  Haven  5-7400 


WOOSTER,  OHIO 


A  NAME  YOU  CAN  ^ 
RELY  ON  FOR 

TRANSFORMERS 

MIL.T-27  &  COMMERCIAL 


i^JONES 

PLUGS  «  SOCKETS 


CHOKE 

ICHoiintl  Mountfd) 


•  Pulse 

•  Audio 

•  Power 

•  Filter  Choke 

•  Filament 

•  RF  Coils 

Custom  Built  to 
your  Spoeificotions 


P-30«-Ca  —  Plug.  S-304-A0  —  SochsI 
Co6t«  Clomp  in  cop.  with  Angle  Nrocketu 


Soriet  300  Small  Plugs  &  Sockets 
for  1001  Uses 

Mod*  In  2  to  33  contocti  for  45  volts, 
5  ompt,  for  cap  or  pongl  mounting. 
Highgr  ratings  wh«ro  circuitB  pgrmit.  All 
plugs  ond  tocketu  polorixgd.  Knifo  twitch 
tockgt  contacts  phosphor  bronza,  cadmium 
plotado  Engogo  both  tidgt  of  Rot  plvg~ 
doublo  contact  ergo.  Bar  typo  plug  con* 
tocts  hard  brats  cadmium  plotod.  Body 
moldod  bokolito. 

Get  full  detoils  in  Catalog  18.  Com¬ 
plete  Jones  line  of  Electrical  Connecting 
Devices,  Plugs,  Sockets,  Terminal  Strips. 
Write  today. 


POWER  ^ 

(Stypol  EncuDiuldted) 


PLATE 

(Hermeticelly  $e«ifld) 


297  North  7th  St..  Brooklyn  1 1,  N.  Y. 
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high-precision  thermistors 

by  BiNDIX-FRIEZ 

\s  t«-in|MTatiiri‘  nicasiiriiiE  ••Icmcnts  aiut 
lii)iiiil  level  r-eii»iir>.  tlieM-  leiii|M-ratiire 
re-iHiiislv  e  resistors  are  tlie  Im'sI  vou  ean  Imy. 
Ill  staiiilaril  or  speeial  tvfx-s.  their  lii<:h-|ire- 
ei'ion  iiianiiraetiire  makes  them  preeisely 
rijiht  for  voiir  joh  when  it  eomes  to  resistanee 
values,  size.  tem|>eratnre  eix'flieieiit.  mount* 
iiies  anil  i|iialitv.  Ask  us  ahont  a|>|ilieatioiis. 

STANDARD  TYPES  FOR  tMMEDIATE  DELIVERY 


(a  4-30X, 
45.0  ohms 
12.250  ohms 
35,000  ohms 


ill  0°C. 

86  ohms 
26.200  ohms 
82,290  ohms 


ill  -30°C, 
194  ohms 
65,340  ohms 
229.600  ohms 


Used  in  this  typical  application 
for  sensing  the  temperature  of 
hydraulic  oil. 


•cs*  Qnd  •Y" 
ELECTRIC  PRODUCTIMETERS 
The  answer  to  all  electric 
counting  requirements 


Two  Companion  Counters  ...  Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 

Speeds  of  1000  counts  per  minute.  Both  rigidity,  and  protection  against  dust  and 
counters  give  maximum  readability.  De-  moisture  conditions.  Operate  accurately 
sign  fits  all  mounting  conditions  .  .  .  over  wide  current  fluctuations. 

panel  mounting  or  base  mounting  Hard-  DURANT  MANUFACTURING  CO. 

ened  steel  working  parts  for  long  We  „„  n.  Buffum  St.  112  Orange  St. 

and  dependobihty.  Milwouk..  I,  Wi.,  Provident.  3,  R.  I. 

New  type  case  for  compactness,  R,p,..„,.oliv..  in  Printipol  Cities 


PRODUC¥IM ETERS  h  roanwell  corporation 

SINCE  1879  [  CcuuU  loeAi^tkiHq.  I  ■  27  SIXTH  AVENUE,  SROOKLTN  17.  NEW  YORX 


(coA  tinned) 
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^MINIATURE 

Type  506 

DELAY  UNES 

with 

CONTINUOUSLY 
Variable  Time  Delay 


C.  E.  SwaatOD.  lenlor  ftcientUt 


FAST  RISE  TIME 
EXCELLENT  STABILITY 
OPTIMUM  EQUALIZATION 
HAIRLINE  ACCURACY 
NO  TIME  JITTER 
SMALL  SIZE 
LICHT  WEIGHT 


search  director,  superintendent  of 
communications,  and  manager  of 
engineering  for  Northwest  Air¬ 
lines.  His  experience  also  includes 
ten  years  on  the  teaching  staff  of 
the  University  of  Minnesota. 


Veteran  Inventor  Joins  RCA 

The  noted  engineer  and  inventor 
in  radio,  television  and  electronics. 
Dr.  E.  F.  W.  Alexander.son,  has 
joined  the  Radio  Corp.  of  America 
as  a  consultant.  This  new  associa¬ 
tion  returns  him  to  the  corporation 
which  he  served  as  chief  engineer 
from  1920  to  1924. 

Although  credited  with  more 
than  300  inventions,  Dr.  Alexander- 
son  is  best  known  for  his  invention 
of  the  high-frequency  alternator 
that  bears  his  name.  This  machine, 
which  he  developed  in  1909,  was  an 
important  step  in  making  interna¬ 
tional  radio  communications  suc¬ 
cessful. 


MINIATURE  TYPE  506 


SPECIFICATIONS 


TIME  OELAY:  C'ontlnuont  varliible  from  0  to  mirro»«t‘uiiU». 

KIMK  TIMP::  V  %  mlcroMcond,  wherr  t  U  the  omouiit  of  delay  la 

mllllmleroaecoaA 

CHARACTERISTIC  IMPEDANCE:  IM  ohms  aomlnal. 

.ATTPIN’l'ATION :  The  atteaaatlon  la  db  per  IdO  mllllmirroaevoad  delay 
la:  raseatlally  lero  below  10  mr.  0.5  at  15  me,  I  at 
to  me.  and  1.8  at  SO  me. 

SIZE:  1"  deep,  4"  Innc.  4**  hish. 

\Vp:i(illT:  14  ouneea. 


Rucker  Adds  to  Staff 

Appointment  of  R.  R.  Harrison  as 
assistant  chief  engineer  and  Bruce 
MacDonald  as  a  senior  project 
engineer  has  been  announced  by 
H.  A.  Price,  chief  engineer.  The 
Rucker  Co.,  Oakland,  Calif. 

Prior  to  his  appointment  Harri¬ 
son  served  as  senior  design  engi¬ 
neer  in  charge  of  design  and  con¬ 
struction  of  the  Convair  Guided 
Missile  Division’s  Centrifuge  Lab¬ 
oratory  at  Pomona,  Calif. 

MacDonald  had  served  as  project 


Please  seiul  data  on  □TYPE  506  nTYPE  302 


MAIL 

COUPON 

TODAY! 


Company 

■Yddress 
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engineer  in  the  Guided  Missiles 
Branch,  Wright  Air  Development 
Center,  Dayton,  Ohio. 


Acme  Picks  New  Executives 

Directors  of  Acme  Electric  Corp., 
Cuba,  N.  Y.,  have  advanced  Charles 
H.  Bunch  from  the  presidency  to 
chairman  of  the  board,  and  also 
have  elected  James  A.  Comstock  as 
president. 

Mr.  Bunch,  who  helped  found  the 
company  in  1017,  has  held  the  office 
of  president  since  1942.  Prior  to 


’  MEASURING  EQUIPMENT 

Complete  Frequency  Coverage— 14kc  to  1000  me! 


14kcto250kc 

Commercial  Equivalent  of 
ANURM-G. 

Very  low  frequencies. 


150kc  to  25nic 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commu 
nications  frequencies. 


C.  H.  Bunch,  recently  named  chairman 
oi  the  board 


becoming  president  he  held  various 
other  offices  in  turn  from  engineer, 
treasurer,  to  sales  director. 

Mr.  Comstock  joined  the  company 
in  1930  as  chief  engineer,  after  re- 


15mcto400mc 

Commercial  Equivalent  of 
TS-587  U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN  URM-17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


These  instruments  comply  with  test  equipment  requirements 
of  such  radio  interference  specifications  as  MIL-l-6181, 
MIL-1 16910,  PRO  M1L-STD  225,  ASA  C63.2,  16E4,  AN-l-24a, 
AN  142,  AN  1 27a,  MIL-1-6722  and  others. 

STODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644-A  Santa  Monica  Boulevard,  Hollywood  38,  California  •  Hillside  9294 


J.  A.  Comstock,  newly  elected  company 
president 

signing  his  position  as  transformer 
engineer  with  Modern  Electric  Co., 
Toledo,  Ohio.  While  associated 
with  Acme  he  has  held  respectively 
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IE.  ."Hymni.  rei  /eket 

NUHty  3-4SI0s=^^b 


Robimon  pump  tmtoliotion  of  loRoMfo*PloKomold 


ROBINSON 

Mefering  Pump 
a(curotelv  meters 

PLASTISOL* 


Th.  La  Point*- PtoKomold  Cor¬ 
poration*  prodwc«r  of  •loctronk 
compononts,  inttallad  a  Robinson 
Motoring  Pump  to  incroato  produc* 
tion  of  Ihoir  *'Mighty  Match"  tolo- 
vbion  dividor  notworkt.  Tho  pump 
net  only  roducod  unit  costs*  but 
ojoctod  *Plostbol  so  occuroto/y  that 
a  chongo  in  design  was  mado — 
affording  o  saving  in  matortal  and 
stfll  grootor  ocenomios. 

Tho  vorsatilo  production  tool 
moy  solvo  somo  of  your  problomk 
Writ*  for  further  information  todayl 

*  t*Oi(tor*d  Trod*  Nomo 


I  ""O'*)- 


IF  THE  WIRING  FAILS 


SO  DOES  YOUR 
PRODUCT'S  REPUTATION 


m 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

^mi£CrRtC  W/M/m  SyST£MS 


f  Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  products. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery” 
investigate  UNILFXTRIC  today. 


# 


UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6th  STREET  •  MILWAUKEE  4,  WISCONSIN 


BALL  BEARING 

'^Ieal/ 


In  the  new  RMS  FIIMOSEAL  bearing,  • 
capillary  film  of  oil  forms  between  cyKn- 
drkal  washer  (A)  and  the  topered  O.D.  of 
inner  rote  (I).  This  strong  film  of  oil  seals 
the  beoring  —  keeps  the  lubricont  in, 
keeps  dirt  out  —  yet  thero  is  no  rubbing 
contact  between  the  sealing  eiements. 

The  FIIMOSEAL  bearing  thus  has  oil  the 
advantoges  of  a  sealed  bearing,  plus  the 
freedom  of  rotation  of  on  open  bearing; 

•  Pcnnitt  Hi*  uw  •(  *0  imtaoe  *1 
graoH  M  a  IwbrkMi. 

•  l*»  itortliig  and  niaalag  torgu*. 

•  Targu*  cmnlaal  •*•*  !•*§  p*rM>. 

•  Ad|u<H  fw  pntsur*  *ariirti**t. 

•  Na  htaHag  ar  fcariag  at  high  ip**d. 

•  iMiabit  s*al*d  la  aay  patHlaa. 

a  MalalMioac*  I*  grtaHy  r*du(*d. 

FIIMOSEAL  precisioa  beorings  are  available 
fai  10  bore  sites  from  2  mm.  (.0787”)  to 
8  mm.  (.3150”)  and  correspimding  O.D. 
from  6  mm.  (.2362')  to  22  mm.  (.8661'). 


^mioTRie  l^/r/AfsSysTO/ffwK^  ^  ^ 


WRITE  FOR 
COMPLETE 
DESCRIPTIVE 
LITERATURE 


LANDIS  &  GYR,  INC. 

45  W.  45th  St.,  New  York  36  .1 
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PLANTS  AND  PEOPLE 


(continued) 


Compact,  easy  to  install,  the  new 
INET  "MagniVolt**  has  a  wide 


NWW. 


WW...a  Regulated  Selenium  Rectifier 
which  provides: 

CIOSEIY-REGULATED  DC  POWER,  with 
MAGNETIC  AMPLIFIER  CONTROL,  for 
LOW  COST,  MINIMUM  MAINTENANCE 


^twcitC^cUe 


MagniVolt 


the  offices  of  chief  engineer;  pur¬ 
chasing  agent;  manager  of  special¬ 
ty  transformer  and  radio  trans¬ 
former  sales;  general  manager  of 
the  Clyde,  N.  Y.,  plant;  and  since 
1946,  executive  vice-president. 

Acme  Electric  Corp.  manufac¬ 
tures  transformers  for  electronic 
and  power  applications. 

Hoffman  Advances  BrigjU's 

Howard  Briggs,  formerly  assistant 
vice-president  in  charge  of  the 
Hoffman  government  contract  office 
in  Washington,  D.  C.,  has  been  ap¬ 
pointed  assistant  to  the  president  of 
Hoffman  Laboratories,  Inc.,  Los 
Angeles,  Calif. 

Prior  to  joining  Hoffman  in  1950, 
Briggs  was  vice-president  in  charge 
of  .sales  for  the  Howard  Radio  Co. 


in  Chicago,  a  position  he  held  15 
years. 


RT.M.A  Heailquartcrs 
Staff  Increased 


With  the  view  of  expanding 
RTMA’s  government  relations  ac¬ 
tivities,  executive  vice-president 
James  D.  Secrest  has  announced  the 
appointment  of  Charles  Maechling, 
Jr.,  as  the  A.ssociation’s  government 
relations  officer. 

In  his  new  post,  Mr.  Maechling 
will  be  staff  assistant  to  the  RTMA 
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As  assistant  to  the  president  of 
Hoffman  Laboratories,  Inc.,  he  will 
manage  the  military  production 
phase  of  the  corporation  and  will 
coordinate  •  procurement,  sales, 
manufacturing  and  other  related 
departments. 


Howard  Biigq* 


RESPONSE 


is  foster  than  0.2  seconds,  under  even  extreme  range  of  applications  and  ratings: 

contrast  of  load  conditions.  \ - — 

_ _  _  _  OUTPUT  ,  lANGE 

RIPPLE  _ —VOLTS 

is  less  than  1  %  RMS  on  standard  models.  RR-2.5-2.5  2. 2-2. 7  2.5 

0.1%  Ripple  also  available,  if  desired.  RR-2.5-5  2. 2-2. 7  5.0 

RR-  5-5  4.5-6  5.0 

MAINTENANCE -FREE,  H:  lit  iSS 

thanks  to  highly  dtpendoble  INET  Magnetic  RR-  6-5  5.5-7.S  5.0 

Amplifier  control,  which  has  no  moving  parts,  RR-  6-10  5. 5-7. 5  10.0 

no  vacuum  tubes  to  wear  out  or  be  replaced.  RR-  6-20  5.S-7.5  20.0 

Unit  is  shock-proof,  resists  temperature  and  RR-  6-40  S.5-7.5  40.0 

frequency  variations.  RR- 12-5  11-14  5.0 

RR- 12-10  11-14  10.0 

COST  IS  LOWER  rr- 12-20  200 

Ii#  hWVVbii  RR-  12-30  11-14  30.0 

than  ony  other  equipment  of  comporable  gg.  28-5  24-30  5  0 

perfermonce  and  ratings.  Check  the  specifi-  gg.  26-10  24-30  10.0 

coHons  in  the  adjoining  column.  gg.  28-20  24-30  20.0 

INfT  t*c»tA«r«  .  .  .  fguloUon  at  low  os  0.1  %,  roFings  os  gg.  28-30  24-30  30.0 

fllgli  os  500  voMs  ond  10,000  em^orot.  for  fwrfltor  inlormoFion,  cenloct  I 

onjr  INET  toitt  roprtsontoFivo,  or  wrilo  to;  „„  ..  ,  „  ,  ,  erwie 

MagniVolt  models  ore:  STYLE: 

Im  _  M  H  RRPSMVF.  AC  input  is;  115  volts, 

I  M  ^  single  phase,  60  cycles.  ALL  units 

■  ^  ^  t  w  e  quoted  ore  relay  rack  panel 

8655  SOUTH  MAIN  STREET  mounted  and  ar.  less  meters  and 

cobinet;  specify  if  meters  or  cobi- 

LOS  ANGELES  3,  CALIFORNIA  I  net  desired.  | 

THE  NATION'S  LARGEST  BUILDER  OF  REGULATED  SELENIUM  RECTIFIERS 


the  features 
of  this  new 
INET  product: 


REGULATION 


is  closer  thon  ‘■±  1  %  from  no  load  to  full  load, 
with  plus  or  minus  10%  AC  line  variation. 


(Unit  shown  above  it: 

TYPE:  RR-28-10;  STYLE:  RRPSMVF.) 


I 


YouMI  SAVE  MONEY  in  Your  SHOP  With 


Tht  Only  Table  Havin{  Rotary  Fi 
Combined  with  DUAL  CROSS  FEEI 


Thia  PAUiOREN  TABLE  Is  Bfosatioowl  In  pmce.  eonsti 
AfMl  performance.  Just  wbat  nbopa  need  for  aceuratr 
i'tdon  work.  You  can  rout  stralftat  or  curved,  rabbet, 
i«and  or  mortise.  l>o  hundreds  of  )oba  as  miUlnf  slots.  ( 
Seywaye.  squares.  tM>xafons,  curvea.  flau.  domalbt.  in 
and  laylos  out  work. 

Deemed  for  use  on  IMII  Press  or  MllUnc  Ma¬ 
chine.  It  handles  all  types  of  metal  and  woodwork-  i 
Inc  operations  and  makes  your  drill  preaa  a  vertical  i 
""*111^  machine.  Precision  built.  It  pemiiU  clone  1 
tolarances.  Hotary  Keoft  Is  calibrated  in  degrees.  ' 
Croat  Peeds  In  thousandths.  Croat  slides  and 
feeds  are  2*4*  each  side  of  center— 4*4*  overall. 
Adjustable  gibe  on  cross  slides— 4  to  1  worm  and 
tear  ratio  In  rotar)  feed.  4  Bolt  slote-  2  lork  r 
screws 

N*.  BASE  T-SI«is  TABLE 
t3  KEYWAY  DIA. 

»/•*  SB/  $•  _ 

•1  Saivia  as  ahwva  witliwsil  Rotary  ...... 


Victoreen  I 


BASE  HEIGHT  WEIGHT  PUKE 

DIA. 

*1/4’  _ I' _ tilfc.  _$S4.I0 

.  *4  1/t  lEi.  SM.Ts 


QUICK,  ACCURATE  Setups— End  Delays— Spoliate 
only  $8.75  with  thls  Anfle  Vise 

S.Hulr*  kU  jvnr  dlfflcult  ui«le  Jowl  (lad  make  .hlft  methods,  delar. 

)  and  9Qliage  with  this  famous  PALMGREN  ANGLE  VISE.  Ideal 
for  Drllllna.  MlUlng,  Grinding.  Filing.  Pitting,  Marking  and  hun¬ 
dreds  of  iooa  requlf^  speed  and  accurac)  of  angles  on  machine  or 
bench.  Bet  at  any  angle  up  to  90  degrees  and  lock— It's  ready  for 
use.  Aocurataly  graduated,  every  pan  c-f  vlss  Is  acrurate^  ma¬ 
chined.  Jaws  of  steel  2H'  wide.  1  Plain.  1  Grooved  for  tioldlng 
round  pleoes.  Auiillary  Bases  for  machine  or  bench  U-se.  Swivel 
"M”  Hast  ahown  S3.00  Extra.  Order  NOW!  Torlayl 

WHH  lor  Cirewlor  No.  302 

CHICAGO  TOOL  and  ENGINEERING  CO. 

riM  Mounted  ^  PALMGKtN  SROOUCTS  Since  191 » 

L  “M"  BASE  8380  South  Chicago  Avenue  Chicago  17.  III. 


maal  ••  •mall  carriali 
a«4  ilaceaatatic  mtatt*. 

An  electrometer  tube  is  a  special 
purpose  vacuum  tube  design^  to 
present  a  minimum  load  to  the  signal 
voltage  or  current  applied  to  the  in¬ 
put.  It  has  extremely  small  grid 
currents,  high  inter-electrode  resist¬ 
ance  and  stable  O.C.  characteristics. 

Originally  developed  for  laboratory 
use,  the  electrometer  tube  has  come 
of  age  with  the  development  of  atomic 
energy.  It  now  finds  many  new  appli¬ 
cations  in  other  fields,  e.g.,  electro¬ 
static  voltmeters,  computors,  pho¬ 
tometers,  p.h.  meters,  etc. 


DIGITAL  COMPUTER  ENGINEERS 


tm 

EInctrofnMgr  Ptntodw—  For  use  with 
high  gain  amplifiers  having  feedback 
to  degenerate  the  input  signal.  When 
triode  connected,  it  is  interchange¬ 
able  with  the  5803  for  many  appli¬ 
cations.  Ic  »  2  X  10'*^. 


ELECTRICAL  ENGINEERS  and  PHYSICISTS 
naoded  tor  circuit  dMign  and  dwvalopmant.  Enginuart  and 
Physiclals  with  1  to  4  yaara  axparlanca  In  pulsa  circulta, 
pulaa  handling  lachniguaa.  and  ijralami  davalopmanl. 
Opaningt  also  tor  rscsnt  graduolai. 

•  RspUas  slridly  •  Intsrviswa  arrangsd 

conildantlal  at  out  sxpania 


Electrometer  Tetrode— The  ultimate 
in  low  grid  currents.  Gi  is  the  control 
element.  Gi  is  an  Kcelerator  grid 
which  may  also  serve  as  the  plate  m 
the  inverted  triede  connection. 
Ic  -  3 1 10->* 

6881 

Electrometer  Tnode— For  single  tube 
circuits  It  is  a  compromise  to  produce 
higher  transconductance  at  the  ex¬ 
pense  of  slightly  higher  grid  currents. 
1 1  IS  also  used  as  an  inverted  tnanode. 
Ic  -  5  X 

8711 

Electrometer  Diode  -  Used  as  a  chp< 
per  wherever  high  insulation  is  im* 
portant.  As  an  electrometer,  it  re¬ 
quires  a  high  gain  feedback  amplifier 
circuit  R  *  10**  Ohms. 

VX-1B 

Electrometer  Switch—  For  switching 
in  high  impedance  circuits  or  remote 
iMatioos.  R  ■■  10>*  Ohms. 

HI-MEB 

Resistors -“Calibrated  Insulators’* 
for  elKtrometcr  input  circuits. 
R  -  10*  to  10><  Ohms. 


Leoden  in  Hie  Oevelepment  ef  Dipitol  Computers 
1902  W.  Minnehaha,  St.  Paul  4,  Minn.  •  "You  Will  fn>ay  Livinp  in  Minnesota' 


y|  JACK  PANELS  PATCH  CORDS 
APLUGS  iVJACKS 


IMMEDIATE 

DELIVERY 


FROM  STOCK 


BETTER  COmFOS 
MAKE 

BETTER  INSTtUMi 


audio  DEVELOPMENT 
COMPANY 

BB35  13th  Ave.  So.,  Minneapolis  7,  Minn. 
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Government  Relations  Section 
headed  by  Ben  Edelman  of 
Western  Electric  Co.  This  active 
RTMA  section  was  established 
early  this  year  to  deal  with  prob¬ 
lems  of  electronic  manufacturers 
handling  government  contracts. 

Mr.  Maechling  comes  to  RTMA 
from  the  Office  of  the  General  Cftun- 
sel  of  the  Department  of  the  Air 
Force  where  he  dealt  with  govern¬ 
ment  contract  law  and  procurement 
matters. 


TelePrompTer  Corp, 
Elens  V-P 


Election  of  Hubert  J.  Schlafly,  Jr. 
as  vice-president  in  charge  of  engi¬ 
neering  of  TelePrompTer  Corp.  was 
recently  announced.  The  corpora¬ 
tion,  located  in  New  York  City, 
manufacturers  and  leases  an  elec¬ 
tronically  synchronized  and  con¬ 
trolled  prompting  device  widely 
used  in  tv,  motion  pictures  and  by 
public  speakers. 


the  UHF  range.  This  loss  of  effective 
radiated  power  is  often  as  high  as  50%. 

The  be.Mt  solution  to  the  problem  is 
u  aveguuie  Waveguide  provides  lower 
attenuation,  greater  coverage  for  equal 
antenna  height  ...  it  can  be  used  in 
combination  with  UHF  coaxial  line  .  .  . 
requires  m»  dehydr  itlon  or  pre.ssurization. 

Prodelin  ha.'^  p’'»ueered  the  manufacture 
and  development  of  UHF  waveguide,  and  stands 
ready  to  assist  you  in  all  pha.ses  of  this 
important  new  dev»  lopment.  Write  for  Chart 
TC.1256.  Attrnvntion  of  Coaxial  Linen  and 
Waveguiiie  in  the  VHF  Range,  and  for 
information  related  to  your  specific  needs. 


H.  J.  Scbloilr  Jr. 


Mr.  Schlafly  went  to  TelePromp¬ 
Ter  Corp.  from  20th  Century  Fox 
Film  Corp.  where  he  w'as  director  of 
television  research.  Prior  to  that  he 
spent  several  years  with  GE  at 
Schenectady,  N.  Y.,  in  its  Electron¬ 
ics  Laboratories. 


Raytheon  Breaks  Ground 
for  New  Lab 

An  electronics  laboratory,  to  cost 
nearly  $2,000,000,  is  now  under  con¬ 
struction  in  Bedford,  Mass.,  by 
Raytheon  Mfg.  Co.  The  building, 
being  constructed  by  Raytheon  for 


The  World's  Finest  Coaxial  Transmission  Lines  &  Waveguides 


307  BERGEN  AVENUE 


KEARNY,  NEW  JERSEY 


Momifaclvr0n  of  Anf^Mos.  Traounktho  Ums  ood  Auociatod  Syttom  facHhio, 
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AVAILABLE  AT  ALL  LEADING  RADIO  PARTS  JOBBERS 


AND  COMfinDHeATION  EQUIPMENT 


Line,  bridging  and  power  amplifiers  for 
precision-laborotory-aodio  frequency  work. 
Also  magnetic  recording  osciligtors,  pre¬ 
amplifier-equalizers  .  .  .  gain  sets  .  .  . 
volume  indicators  .  .  .  vu  meters  .  .  . 
jacks  and  strips  . . .  standard  panels 
.  .  .  terminal  blocks  .  .  .  mounting 
frames  .  .  .  plug-in  chassis  .  .  .  relay 
racks  . . .  and  power  supplies. 

N.  y.  StWk:  _  ^ 

Avdio  A  Vid#«  frodkKti  Corp.  730  fifth  At 


WriU 

for  Compfefo 
Cofolog 


RICHARD  D.  BREW  and  CO.,  INC. 

106  CONCORD  AVE..  BELMONT  78.  MASS. 


fxp»rt  AgontB:  frosor  &  Honson, ltd.*  301  Clay  $t. •  Sen  fronciico.  Colif.,  U.S.A. 
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PLANTS  AND  PEOPLE 


STANDARD-MOUNTINO  WIRE-WOUND 


Precision-buih,  to  military  requirements 


WATERS  TYPE  RTS-7/8*  miniature  wire-wound  potenti¬ 
ometers  combine,  for  the  first  time,  the  advantafjes  of  reduced 
size,  wire-wound  construction,  service-specified  performance, 
and  industry-standard  1/4"  shafts  and  3/8-32  bushings. 

Anodized-aluminum  bodies,  with  sealed,  line-reamed  bushings 
and  sealed  terminal  [dates,  enable  these  units  to  meet  the 
severe  requirements  of  military  electronic  a[iparatus. 

CHECK  THESE  POINTS:  r — i n 

•Size...  -  i - --fJ  I 

7/8"  diameter,  3/8"  de[)th  _ ^  1 _ ^,1 

•  If  eight  .  .  .  only  5/8  ounce  i  i 

•  Dissipation  ...  3  watts  at  80C  r  1 

•  Temperature .  .  .  liWBI  i 

— 55C  to -4-80C  ambient  ^  ' 

.  i  ii— r— ^ 

•  Rotation  ...  e  i  ■— 

360  degree  continuous  'Industry-standard 

•  Resistance  .  .  .  shafts  and  bushings,  for 

10  ohms  to  50,000  complete  adaptability  to 

,  ,  established  production 

ohms,  linear  only  n,ethods. 


WATERS  MANUFACTURING,  Inc. 

'  Waltham  54,  Massachusetts 

! 

APPLICATION  ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 


Atchiiccl'i  sketch  oi  the  Roytheon  Miq. 
Co.  development  lob  under  eonsiruction 
at  the  Hanscom  Airiield.  Bedford.  Moh. 


the  Navy,  will  be  used  by  the  com¬ 
pany  as  a  research  and  development 
center.  Appro.\imately  700  person.s 
will  be  employed  in  the  project. 

When  completed,  the  structure  is 
expected  to  be  one  of  the  most  ad¬ 
vanced  laboratories  ever  built  for 
the  development  of  electronics 
equipment  used  in  conjunction  with 
aircraft.  It  will  have  21  specially 
designed  test  bays  for  operating 
and  testing  radar  equipment. 

New  Engliiiiil  Plant  Moves 

Emerson  and  Cu.mi.ng,  Inc.,  engi¬ 
neers  and  manufacturers  of  plastics 
for  electronics,  have  announced  the 
establishment  of  their  plant,  labor¬ 
atory  and  office  facilities  at  869 
Washington  St.,  Canton,  Ma.ss.  The 
company  was  formerly  located  in 
Boston,  Mass. 

Hammarlniul  Leat-es 
More  Space 

The  Hammakli’nd  Meg.  Co.,  who.se 
main  offices  and  factory  are  located 
at  460  W.  34th  St.,  New  York  City, 
has  leased  an  additional  12,000  S(|  ft 
of  space  at  541  W.  34th  St. 

The  new  area  will  be  u.sed  for 
subas.sembly  manufacturing  on  the 
SP-600  general-purpose  communi¬ 
cations  receiver,  for  spare  parts 
packing  and  shipping,  and  for  stock¬ 
ing  .standard  capacitors.  Up  to  125 
persons  can  he  employed  in  the  new 
space. 

Brush  Devolopinent  L'ps 
Novak 

The  appointment  of  Albert  J.  W. 
Novak  as  assistant  general  sales 
manager  has  been  announced  by 
The  Brush  Development  Co.,  Cleve- 
]  land,  Ohio,  manufacturers  of  indus- 


December,  1952  —  ELECTRONICS 


END  CAPS  FOR  CONDENSERS  .  .  . 
HERMASEAL  OFFERS  THREE  SIZES 
TO  FIT  MOST  NEEDS 


When  you  need  End  Caps  for  Condensers  that  must  meet 
high  quality  standards  .  .  .  yet  cost  is  a  factor  .  .  .  and,  you 
need  them  in  a  hurry  .  .  .  call  on  Hermaseal! 


12222^2335  —  is  a  top  specialist  in  Hermetically  Sealed 
Terminals,  Sealed  Headers,  and  allied  parts  for  the  radio¬ 
electronics  industry. 


-Just  off  the  press,  a  new  catalog 
with  descriptions  and  specifications  for  most  of  Hermaseal’s 
stock  Terminals  and  Headers.  Write  for  your  copy  today! 
And  let  us  quote  you  on  your  End  Cap  requirements.  No 
obligation,  of  course. 


MEASURE  TIME 

From  10  Microseconds  to  3  Seconds 


PHOTO 

EQUIPMENT... 

eared  to  , 

'  INDUSTRIAL 
SCIENTIFIC  Uses 


AGASTAT 

TIME  DELAY  RELAY 


Small  ~  Compact  -  Few  moving  parts  -I Easily  mounted 
Operates  in  any  position 

Time  delay  range,  1  second  to  5  or  more  minutes 


Burke  *  James,  Inc.  H 

riNI  rMOTO&IArMIC  lOUirMINT  IINCI  11*^  ^  ^  •  * 


DIVISION  OF  ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 
1027  NEWARK  AVENUE  •  ELIZABETH  3 


NEW 


The  time  inlervol  between  ony  two  com¬ 
ponents  in  electricol,  mechanical  or  electro¬ 
mechanical  systems  con  now  be  measured, 
simply  and  accurately,  with  Model  110  Amer- 
icon  Chronoscope  and  Model  211  Input 
Adapter 


AMERICAN  CHRONOSCOPE 
CORPORATION 

316  West  First  St.p  Mount  Vornon,  N.  Y. 


For  complete  description  on  these 
ond  other  Chronoscopes  ond 
Adopters,  write  for  Bulletin  200  A 
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RESISTORS 

•  WIRE  WOUND  PRECISION 
•  HIGH  VOLTAGE 

•  HIGH  FREQUENCY  •  HIGH  MEGOHM 

RPC  Resistors  ore  of  highest  quality  and  are  designed  to  meet  stringent 
specification  requirements.  These  resistors  are  widely  used  by  leading  manufac¬ 
turers,  laboratories.  Government  Agencies  ond  the  Armed  Forces.  Our  lorge 
facilities  enable  us  to  give  quick  delivery  and  to  maintain  promised  delivery 
schedules.  For  complete  information  write  for  a  catalog  today. 


1 

1 

WATTS 

jAN-R-aa 

DIMENSIONS 

RESISTANCE  | 

Mar. 

STYLE 

Inch 

PS 

./an- 

R9.f 

Ix’nglh 

Diam.  | 

Maiimum 
.yfin  im  nm  Megohms 

.\FB* 

0  25 

RBIOB  1 

15/32 

17/32 

0.1  Ohm 

0.75 

PRECISION 

AFC* 

0.33 

RBllB 

5/8 

17/32 

0 . 1  Ohm 

1.5 

RESISTORS 

ACvC* 

0.33 

RBllB  ' 

5/8 

5/8 

0 . 1  Ohm 

2.0 

%  Tolfrancfs 

AFF* 

0  50 

RB12B 

1 

17/32 

0. 1  Ohm 

3.0 

1,  0.5.  0.?5 

AGF* 

0  ,50 

RB12B 

1 

5/8  ■ 

0  1  Ohm 

4.0 

0.1.  0.05.  0.0? 

AJS 

0  50 

RB13B  I 

1  9/32 

11/16  1 

0.2  Ohm 

5.0 

ALP 

10 

HRliB  1 

2  1/16 

13/16  1 

0.5  Ohm  . 

7.5 

CAB 

0  15 

1 

1/2 

9/32  1 

2.0  Ohm 

0.15 

AXIAL  WIRE  LEADS 

CAF 

0.25 

BB51B 

3/4 

9/32 
3/8  1 

1 .0  Ohm 

0-40 

CCD 

0.25  , 

RB51B 

13/16 

0.5  Ohm 

1.0 

HERMETIC  SEALED  1 

SCB  1 

0.15  i 

9/16 

11/32 

2.0  Ohm 

0,15 

AXIAL  WIRE  LEADS 

SCF 

0  25  ! 

RB51A 

13/16 

11/32 

1.0  Ohm 

0  40 

i 

SF.D  : 

0  25 

RBSIA 

7/8 

15/32 

0.5  Ohm 

10 

1 

WATTS 

Max.  : 

STYLE 

TYPE 

VOLTS  1 

DIMENSIONS  I 

RESISTANCE 

1 

MAX.  j 

Inches  | 

h 

1 

i 

Maximum 

f 

1 

cial)  1 

Length 

Diam. 

.Minimum 

.Megohms 

t 

BBF*  i 

1. 

3,500 

1 

11/32 

.05  Meg.  j 

10,000 

1 

HIGH  VOLTAGE 

BBM*, 

2 

,  7,500 

1  3/4 

11/32 

.  10  Meg.  , 

25,000 

RESISTORS 

BBR*  ! 

3 

15,000 

3 

11/32 

.20  Meg. 

25,000 

2 

%  Tolerani*s 

BBV 

:  5 

j  30,000 

5  1/2 

11/32 

.  40  Meg.  I 

25,000 

i.s,  10,  .S.  3 

BFQ 

4 

1  15,000 

2  1/2 

19/32 

20  Meg.  ; 

25,000 

Matched  Pairs 

BFT 

6 

'  25,000 

4  1 

19/32 

.40  Meg. 

25,000 

2% 

BFtV 

10 

1  40,000 

6  1/2  ' 

19/32 

.70  Meg. 

25,000 

!  DPW 

20 

1  35,000 

6  1/2 

1  1/8 

1  Meg. 

50,000 

Type  D  — 

DPX 

30 

,  65,000 

10  1/2 

1  1  1/8 

2  Meg.  j 

.50,000 

!  DVY 

50 

90,000 

14  1/2 

11/2 

4  Meg.  ! 

100,000 

DZW 

.30 

40,000 

i  6  1/2 

'll 

3  Meg.  , 

35,000 

DZZ 

loo 

125,000 

jl8  1/2 

!  2 

7.5  Meg. 

100,000 

Type  T  — 

1  TBR 

1  2 

1  15,000 

3 

5/16 

1  1  Meg. 

10 

20%  Only 

1  tfq 

!  3 

1  20,000 

2  1/2 

i  9  1/6 

j  1  Meg.  1 

10 

HIGH  MEGOHM 

HBF* 

11 

1  3,500 

1 

1  11/32 

1  10  Meg. 

2  Million 

9 

RESISTORS 

HBM* 

? 

!  7,500 

1  3/4 

1  11/32 

1  10  Meg. 

10  Million 

i 

%  Tolerances 

IIBR* 

3 

1  15,000 

3 

1  11/32 

1  10  Meg. 

50  Million 

i 

10,  5 

1 

i 

i 

FACa 

i  1/4 

250 

9/16 

1  0.10 

30  Ohnw 

10 

1 

HIGH  FREQUENCY 
RESISTORS 

FBF* 

1 

375 

1 

'  5/16 

20  Ohms 

25 

1 

FBM< 

’  2 

j  750 

1  3/4 

5/16 

1  35  Uhms 

50 

:  FBR* 

i3 

1  1,400 

3 

1  5/16 

1  65  Ohms 

100 

%  Tolerances 

!  FBV 

:  5  ' 

1  2,600 

5  1/2 

1  5/16 

120  Ohms 

100 

20,  15,  10,  5 

FTO 

FFT 

:  4 

'  1,100 

2  1/2 

9/16 

30  Ohms 

50 

i  6 

:  1,900 

4 

i  9/16 

1  50  Ohms 

75 

j  FFW 

^10 

1  3,100 

6  1/2 

1 

;  9/16 

80  Ohms 

100 

GPW 

120 

i  2,750 

!  6  1/2 

1  1/8 

35  Ohms 

50 

Type  G  — 

GPX 

30 

4,750 

10  1/2 

1  1  1/8 

60  Ohms 

100 

GVY 

50 

6,750 

14  1/2 

1  1  1/2 

65  Ohms 

100 

Ferrules 

i  GZ\V 

30 

3,000 

1  6  1/2 

;  2 

25  Ohms 

35 

GZZ 

90 

8,500 

18  1/2 

I  2 

60  Ohms 

100 

*  Furnished  with  lugs  or  wire  leads.  All  others,  lugs  only  unless  otherwise  noted, 
til  Axial  wire  leads  only. 


RESISTANCE  PRODUCTS  CO. 

714  RACE  ST.,  HARRISBURG  2,  PA. 


A.  I.  W.  Novak,  recently  promoted  at 
Brush 


trial  and  research  instruments,  and 
acoustic  and  magnetic  recording 
equipments  and  components. 

Mr.  Novak  has  been  with  Brush 
in  various  engineering  and  sales 
capacities  since  1946.  Most  recently 
he  was  manager  of  the  Instrument 
Department,  Sales  Division.  In 
1941  he  was  an  industrial  engineer 
with  RCA  Mfg.  Co.,  Camden,  N.  J. 
From  1942  to  1946  he  served  with 
the  U.  S.  Navy  in  industrial  engi¬ 
neering  and  electronics  positions. 

Clarostat  Announces 
Midwest  Plant 

The  opening  of  an  additional  plant 
in  the  midwest  has  been  announced 
by  Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  H.,  manufacturers  of  resistors, 
controls  and  resistance  devices. 

Already  in  operation,  the  new 
plant  in  the  Chicago  area  provides 
more  floor  space  than  was  available 
in  the  company’s  original  plant 
building  in  Brooklyn,  N.  Y.  Mean¬ 
while  the  company  will  not  diminish 
its  operation  in  Dover,  N.  H. 

Au(]io  Enfdneers  Elect 
Officers 

The  following  new  officers  were 
elected  by  the  membership  of  the 
Audio  Engineering  Society  at  its  / 
recent  Fourth  Annual  Convention 
in  New  York  City: 

President- — F.  Sumner  Hall  of  F. 
Sumner  Hall,  Inc.;  executive  vice- 
president — Jerry  B.  Minter  of 
Measurements  Corp.;  central  vice- 
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Differential  Then 


for  e/ecfronics 


Mt/HAStl 


a  direct  reading 
calorimetric  wattmeter 

H  Eliminates  necessity  of  all  calculations. 


THE  MODEL 
KM  3/90-8 
CALORIMETRIC 
WATTMETER 
outomoticolly 
gives  an  accurate 
measurement  of 
absolute  micro- 
wave  power.  ^ 


self-contained... 
requires  no  ex¬ 
ternal  connect¬ 
ions....  for  lob 
or  field  use. 

•  maximum 
power  rating 
of  400  wolfs 
average  power. 


range  2600 
to  90 000  Me 
•  accuracy 
±  5  %. 


P.O.BOX  2263 

G,  W.  ASSOCIATES 

EL  SEGUNDO,  CALIF. 


TECHNICAL  SALES  ENGINEER 


For  commercial  semi-conductor  products 
An  intensive  program  of  research  and  development  at 
Hughes  in  the  field  of  semi-conductor  devices  has  now 
reached  a  point  where  these  devices  will  be  made  avail¬ 
able  to  the  electronics  industry. 

If  you  are  professionally  qualified  in  the  field  of  elec¬ 
tronics  and  have  a  proven  record  of  soles  accomplishment 
in  the  field  of  small  electronic  parts,  we  would  like  to  talk 
to  you  about  this  important,  newly  created  position  on 
our  staff. 


HUGHES 


RESEARCH  AND  DEVELOPMENT  LABORATORIES 

ErtginMrirtg  P«rtonn«i  0«pprtm*n» 

Culv«r  City,  l<»$  Ang«l«$  County,  Colifernio 


FS  MICROMETER  HEAD 

^lecttonici  DnJLiUxif 


EMiauis  mat  n  MicioenH  heak  foi  tAiioas  Amiunoas  naa  the  TEitniATaiE  (oiuEasA- 
Tioa  (oasTianioa  aaa  AaTOMATic  conPEasATioa  foi  veai  of  sriaou  lao  aat  taiEAO  coaTiiimat 
FAnOB  TO  TNE  laSTIUMEarS  PIECISE  ACCOIACT  ...  A  OEtlEE  OF  ACClUa  10  lUDIOt,  MtTaEnO 

lOAnAiaAiiE  la  aot  miciometei  oeao  seod  todat  foi  roai  cort  of  lai  iev  icsuirtin  Munii. 


In  electrnnicii  —  for  insulation  against  heat, 
flame,  moisture  and  grounding  —  use  re- 
FRASIL.  A  refined  fibrous  silica  product, 
REFRASIL  applications  are  virtually  unlim¬ 
ited:  An  ideal  insulation  for  power  equipment 
...electric  muffle  furnaces ...  soldering  iron 
heating  elements . . .  electric  heating  mantles, 
rheostats ...  and  for  thermocouple  lead  wire 
covering.  If  insulation  is  your  problem  — 
specify  ref'rasil — the  most  versatile  product 
of  its  kind  in  use  today  in  many  industries. 

IMPORTANT  FEATURES 

-A  (hemifol  rejislonte  of  pure  silica 
•k  Resists  temperatures  up  to  1800*  F. 

W  Low  thermol  conductivity 
■k  Fiber  diameter  .00020  .00040  in. 
k  Specific  heot  .19 
k  Thickness  .14-.1S  in. 
k  Surface  density  .05  lb./ sq.  ft. 


Light  and  vrrMtile,  re/^asil  BUU^liO 
b  Mipplied  in  fnan>  forma,  as 
illualralerl,  to  roeH  virtually  P"-****^^ 
any  inaulation  nerd 

CONSULTATION  SERVKE  oow  cSSage 

Mail  this  ad  with  your  letter 
hMd  to  nrareal  Refraail  Rep- 
reaentative  for  ronaultation 

aervicte  -  at  no  charge.  i^HlIlH 


THE  H.  I.  THOMPSON  COMPANY 
trJ9  COFIDOVA  STREET 
lOS  ANGELES  7.  CALIF. 
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MICROWAVE 

SPECTRUM  ANALYZER 


3  inch  'scope  gives  high  visibility 
Interchangeable  RF  heads  extend  range 
Easy  access  for  adjustment  or  maintenance 
Panel  controls  grouped  for  convenience  ot  user 
Stabilized  IF  ampliher  holds  long  term  realignment 
Bezel  accepts  standard  hood,  filters  and  camera 
Built  in  regulated  supply  for  300  v.  Klystron  oscil* 


SPECIFICATIONS  —  SA20 
Overall  Gain  —  130  decibels. 

Sensitivity  —  Approx.  -60dbm  for 
1  usee,  pulse  width. 

IF  Bondwidth » Choice  of  50  kc, 
recommended  for  CW  and  0.2 
to  2  usee,  pulse  widths,  or 
20  kc  bandwidth  to  5  usee. 

Sweep  Frequency  —  10  to  30  cps 
standard  —  available  to  2  cps 
and  with  long  persistence  tube. 

Power  Requirements — 105  to  125 
volts,  60  cycles. 

Moximum  Frequency  Spread 

with  20S1  head  —  0.75  mc/in. 
with  20X1  heod —  3  mc/in. 

Frequency  Range  RF  Heads 

20S1  —  2400  to  3650  me. 

20S1a  —2400  to  4050  me. 

20X1  —8500  to  9660  me. 

20X1  a  —8500  to  10250  me. 

Other  heads  ore  ovailable 


The  Vectron  spectrum  analyzer  is  a  double  superheterodyne  receiver  with 
a  five-inch  cathode-ray  oscilloscope  output  indicator.  The  local  oscillator 
is  frequency-modulated  by  the  same  sawtooth  voltage  wave  that  pro¬ 
duces  linear  horizontal  sweep  on  the  cathode-ray  tube.  The  components 
of  an  input  signal  are  shown  as  vertical  pips  on  the  'scope  screen;  the 
frequency  and  power  of  a  component  are  indicated  by  the  position  and 
amplitude  of  its  pip. 

The  analyzer  can  be  furnished  with  either  an  S-band  or  an 
X-band  head.  Heads  for  other  frequencies  are  available  on 
special  order.  The  heads  are  interchangeable,  allowing  one 


special  order.  The  heads  are  intercl 
Imic  unit  to  be  used  with  all  heads. 


PLANTS  AND  PEOPLE  (continutd) 

pre.sident — Walter  S.  Pritchard  of 
Ohio  Bell  Telephone  Co.;  western 
vice-president — Richard  L.  Burpress 
of  Allied  Recording  Mfg.  Co.;  sec¬ 
retary — C.  J.  LeBel  of  Audio  In¬ 
struments  Co.,  Inc.;  treasurer — 
Ralph  A.  Schlegel  of  WOR  Record¬ 
ing  Studios;  governors — Price  E. 
Fish  of  Columbia  Broadcasting  Sys¬ 
tem;  Jay  H.  Quinn  of  Fairchild 
Recording  Products  Corp. ;  C.  H. 
Sawyer  of  Bell  Telephone  Labora¬ 
tories;  John  D.  Colvin  of  Com¬ 
mercial  Radio  Sound  Corp.,  C.  G. 
MeProud  of  Radio  Magazines,  Inc. ; 
and  W.  O.  Summerlin. 


Gabriel  Labs  Appoint 
Research  Director 

John  Ruze  was  recently  named  di¬ 
rector  of  research  of  The  Gabriel 
Lsiboratories,  division  of  The 
Gabriel  Co.,  Needham  Heights, 
Mass.  The  Laboratories  provide 
research  and  development  facilities 
to  other  Gabriel  divisions. 


To  assure  trouble-free  service,  the  instrument  uses  a  stabilized 
IF  amplifier,  oil-filled  capacitors,  and  preferred-type  tubes. 
Removable  case  paneb  give  quick  access  to  the  chassis  if  ad¬ 
justment  is  ever  necessary. 

VECTRON  ALSO  OFFERS  engineering  and  manufacturing  service  in 
the  design  and  production  of  electro-mechanical  apparatus.  Your  needs 
in  development  of  instrumentation,  gyro-mechanisms,-  communication 
networks,  filters,  servomechanisms,  and  electronic  systems  can  be  met 
by  our  plant,  equipment,  ^  personnel,  and  experience. 

y  ECTRON^inc,  J 

T  23S  HWN  STMIT.  WALTHAM,  MASSACHUSETTS!^^ 


I.  Ruze.  director  oi  reiearch  at  Gabriel 
Labi 

Before  joining  Gabriel,  Dr.  Ruze 
was  assistant  chief  of  the  antenna 
laboratory  at  the  Air  Force  Cam¬ 
bridge  Research  Laboratories.  Dur¬ 
ing  the  war  he  headed  the  antenna 
design  section  at  the  Signal  Corps 
Engineering  Labs. 


Daystrom  Buys  Creslwoocl 

Purchase  of  the  Crestwood  Re¬ 
corder  Corp.,  Chicago,  III.,  manu¬ 
facturers  of  magnetic  tape  record¬ 
ers,  was  recently  announced  by 
James  F.  Brehm,  president  of  the 
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FWUMTiMtri  TO  ISO  Me. 
HIGH  OVniOAD  CAPAIILITIES. 
AVAKAMJ  IMMEDIATELY. 


PENTA  LABORATORIES  INC. 

S16  North  Mllpot  Stroot 
SANTA  SARSARA,  CALIFORNIA 


An  Improved  Orientation  Head 
for  the  Precision  Processing 
of  Quartz  Crystals 


MINIATURE  SLIP  RING  ASSEMBLIES 

Commutotors  and  other  EI«ctro>M*chanical  Componants 
PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


MASTIRCHAFT  MOD£L  600  8-2 


This  model  IS  fitted  with  compound  dovefoil  slides 
ond  with  an  oil  on^le  toble  top  copoble  of  being 
inclined  3V^  degrees  on  two  plones,  which  odopts 
Itself  to  loborotory,  production  or  reseorch  work  or 
where  o  porticulor  technique  requires  orientotion  of 
the  X  oils  in  two  directions  from  horizontol.  The 
Z  OKis  moy  be  rototed  throughout  360  degrees  with 
orientation  within  one  minute  precision 

Write  for  Comp/ete  Cotofogue  of 
Mastercroft  Toots. 


Our  Swiss  methods  and  tochniquas  ora  gaarad  to 
moat  txaeting  requiramants.  W«  invite  your  inquiries. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2*8473 


F  &  M  SALES,  INC. 

1054  CohuenRo  Blvd.,  Hollywood  38,  Calif. 


Ipfid  for  Your  Copy  of  ThU  tn$utotloo 
MatorMt,  WIro  ond  Wfro  Marfcars 
CItorocforlatIcs  Monuoi 


If  the  hermful  effects  of  oil,  grease  end 
sunlight,  elkelie  fluids  end  ecidt  ere  hendkepping 
your  wirino  work,  be  sure  to  investigate  Turbo 
products.  They  ere  designed  end  constructed 
on  an  unusually  different  principle  and  offer 
many  advantages  not  found  in  other  types 
of  wire  and  cabla  insulation  materials. 

This  booklet  on  Turbonics  includes  Instellation 
drawings,  photographs,  blueprints  end  deKriptiv# 
suggestions  for  future  planning  incorporating 
new  basic  principles.  You  wilt  benefit  from  the 
improved  "as  rated"  characteristics  of  modern 
electrical  and  electronics  insulating  matertels. 
tVfito  tor  your  free  copy  .  .  .  Engineering  Dept.  A 

for  ffio  Most  Roffobfo  Porformomto  to  Sor# 

Tho  MANO  Mewno  IS  ON  All  Your  ffeefrkaf 
A  fforfrook  Insufcrtliif  Motorfofs,  Wire,  mod 
Wire  Morkers. 


Dtpt.  E-12,  WillimanHc,  ConnMtkvt, 

nmo  loeoloted  WIros  •  Yffro  HAorberi  •  Ist 
Vpmlslied  Storf  <  Sleowim  mnd  Tobliit 
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The  No  74400 

Shield  Can  with 
Octal  Plug-Base 

The  versatile  No.  74400  unit  comprises  on 
extruded  rectongulor  oluminum  shield 
1  »  41/2";  a  low  loss  brown 

phenolic  octal  plug  base  to  fit,  and  a  bose 
shield  to  further  extend  the  shielding. 
Designed  for  mounting  filters,  tuned  circuits, 
relays,  IP  transformers,  audio  components, 
complete  midget  amplifiers  or  other  cir¬ 
cuits,  etc. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 


MALDEN 

MASSACHUSETTS 


PLANTS  AND  PEOPLE  (canlinued) 

Uaystrom  Electric  Corp. 

H.  H.  Hanlon,  pre.sident  of  Cre.st-  , 
wood,  will  continue  as  .sales  man-  ! 
ager  and  will  direct  national  dis¬ 
tribution. 

Uaystrom  Electric  Corp.  is  a  sub¬ 
sidiary  of  Uaystrom,  Inc.,  Eliza¬ 
beth,  X.  J.  Since  World  War  II 
the  company  has  been  a  leading 
manufacturer  of  wire,  film  and  tape 
recorders  for  all  branches  of  the 
military  .services. 

National  Appoints 
Kirkpatrick 

William  A.  Ready,  president  of  the 
National  Co.,  Inc.,  manufacturers 
of  communication  radio  receivers, 
electronic  equipment  and  compo¬ 
nents,  has  announced  the  appoint¬ 
ment  of  Uonald  N.  Kirkpatrick -as 
chief  engineer. 


D.  Kirkpatrick,  chiel  enqinser  oi  the  Na¬ 
tional  Co. 


He  was  most  recently  employed 
as  chief  engineer  by  the  Boonton 
Radio  Corp.,  Boonton,  N.  J.,  manu¬ 
facturers  of  test  instruments. 

As  chief  engineer  at  National 
Co.,  he  will  be  responsible  for  all 
en,gmeering  activities,  including 
the  development  of  new  products. 


WelgE'  Takes  New  Post 

P.  R.  Mallory  &  Co.,  Inc.,  Indi¬ 
anapolis,  Ind.,  announces  the  ap¬ 
pointment  of  Victor  W'elge  as  asso¬ 
ciate  director  of  engineering.  Mr. 
Welge  came  to  Mallory  from  Con¬ 
solidated  Vultee  Aircraft  Corp.,  San 
Uiego,  Calif.,  where  he  headed  the 
staff  of  the  firm’s  electronics  and 
mi.ssile  section. 

In  his  new  position  he  will  be 


(Advertisement) 

PANELS,  LIDS,  DOORS 
MADE  RF-TIGHT 
BY  LOW  COST  METHOD 

Electronic  Weatherstripping,  made  of 
knitted  wire  mesh  compressed  to  required 
sizes  and  shapes,  effectively  “shields” 
these  openings  against  RF  leakage  just 
as  weatherstrips  seal  doors  and  windows. 

Openings  such  as  these  are  necessary 
for  operating  and  servicing  the  electronic 
equipment  housed  in  the  metal  cabinet. 
Yet  these  same  openings  destroy  the  full 
shielding  efficiency  which  an  “unbroken” 
metal  container  would  otherwise  provide. 
Careful  machining  of  mating  surfaces  at 


"Thermotron  built  by  Radio  Rucuptor  Co..  Inc.“ 


these  openings  is  an  obvious  answer.  But 
such  work  is  expensive,  and  the  initial 
close  fit  is  often  destroyed  by  repeated 
openings  and  closings,  by  warping  of  the 
lid  or  door  and  by  corrosion  of  the  mating 
surfaces.  Numerous  latches,  screws,  bolts 
and  other  fasteners,  closely  spaced,  will 
help  keep  these  joints  RF  tight,  but  they 
are  a  time  consuming  nuisance  whenever 
the  cabinet  must  be  opened  and  closed, 
and  they  are  expensive  to  pnrehase  and 
install. 

Metex  Electronic  strips  and  gaskets 
eliminate  these  objections.  Being  made  of 
metal,  they  are  conductive;  and  being 
knitted  they  are  resilient  and  conform  to 
normal  surface  irregularities.  They  actu¬ 
ally  “block”  the  otherwise  leaky  openings 
with  a  gasket  of  flexible  metal,  and  make 
the  cabinet  as  effective  a  conductive 
shield  as  if  the  openings  had  never 
been  made. 

Metex  electronic  strips  and  gaskets  are 
easy  to  install.  Not  only  are  they  inex¬ 
pensive,  but  their  use  may  well  save  more 
than  their  cost  by  eliminating  many  opera¬ 
tions  that  would  otherwise  be  necessary. 
They  are  available  in  different  shapes, 
dimensions  and  resiliencies  to  meet  the 
varied  requirements  of  specific  electronic 
applications  and  can  be  made  of  metals 
or  alloys  selected  to  meet  actual  or  antici¬ 
pated  corrosive  conditions. 

A  bulletin  giving  detailed  information 
is  available  on  request  from  the  manufac¬ 
turer,  Metal  Textile  Corporation,  641 
East  First  Avenue,  Roselle,  N.  J. 
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Transmission 

BROAD  eiperience  in  precision  auto¬ 
motive  transmission  design,  including  ex¬ 
tensive  background  in  manufacturing 
operations.  Helicopter  or  aircraft  ex¬ 
perience  desired.  Responsible  for  trans¬ 
mission  design  at  staff  level;  and,  to 
coordinate  design  problems  with  vendor 
manufacturers.  A  degree  in  mechanical 
engineering  is  preferred.  However,  equiva¬ 
lent  experience  will  be  accepted. 


Simpit . .  Easy  to  Oparate  . .  Ecotiomical 
Standardization  of  Unit  Makas  This  Naw 
Low  Prica  Possibla 


ond  one  heoting  coil  mode  to  customer*! 
requirements.  Send  samples  of  work  wanted. 
Specify  time  cycle  required  for  your  portic- 
uksr  |ob  We  will  quote  on  proper  size  unit 
for  your  requirements.  Immediote  delivery. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder'*  or  high  fre¬ 
quency  induction  heater  .  . .  for  saving  time 
ond  money  in  surface  hordening.  brazing, 
soldering,  annealing  and  many  other  heat 
treoting  operations. 

This  compact  induction  heater  saves  spoce. 
performs  with  high  efficiency  Operotes 
from  220-velt  line.  Complete  with  foot  switch 


Electrical 

BROAD  experience  in  aircraft  electrical 
systems.  Aircraft  experience  required. 
Experience  in  electronic  systems  includ¬ 
ing  outo-pilot  and  radio  desirable.  Ad¬ 
ministrative  ability  and  experience  which 
will  enable  the  individual  to  direct  oc- 
tivities  of  a  small  design  stoff,  coordi¬ 
nating  all  electricol  ond  electronic 
activities  within  a  lorge  aircraft  engi¬ 
neering  department.  Degree  in  electri¬ 
cal  engineering  preferred.  However, 
equivalent  experience  will  be  accepted. 


Scientific  Electric  Electronic  Heoters  ore 
mode  in  the  following  ronges  of  power: 
I -2-3'/i-S-7'/i -10-1 2'/, -15-18-25 
40-60-80- 100-  250KW. 


PRECISION  IN  MINIATURE! 


Extended  Range  AUDIO  OSCILLATOK 

a  Only  6"  x  V/t"  x  5". 
a  18  cycles  to  1.2  megacycles, 
a  Distortion  less  than  0.2%. 
a  Constant  output  ±0.5  db. 
a  600  150  ohm  transformer  available. 
Price  $  1 50  Literature  on  request 


INDUSTRIAL  or  mechonical  engineering 
degree  or  equivalent,  plus  experience  in 
analyzing  manufacturing  problems  re¬ 
lated  to  methods  (direct  and/or  indi¬ 
rect),  plant  layout  processing,  tooling 
and  cost  reduction. 


333  Sixth  Avenue 
New  York  14,  N.  Y, 


With  not  less  than  250  Hours  of  Heli¬ 
copter  Time 


XLNKO 

WE  CARRY/  ,jaSHT  Ai4 
INSTOCK/ 


With  two  to  five  yeors  experience,  pref- 
erobly  in  aircraft. 

Send  complete  resume,  including  salary 
requirements  to  EMPLOYMENT  MAN¬ 
AGER. 


Helicopter  Corp. 

Deportment  "F" 

Morton,  Pa.,  A  Philo.  Suburb 
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PLANTS  AND  PEOPLE 


(continued) 


■■■  A  square  shoul¬ 
der  under-headcosts 
less tharr a  knurl.  — ^ 
and  will  bold  as 
well  against  loosen¬ 
ing  in  elastic  orplas* 
tic  oraterials. 


A  pinched  point 
costs  less  than  a 
conical,  turned 
one.  fcr  guiding  the 
part  during  assem¬ 
bly.  and  for  piercing 
the  impinged  ma¬ 
terial.  the  two  may 
work  alike. 


coneernetl  with  elet-trie,  electronic 
and  mechanical  enRineerinjj  prob¬ 
lems  in  Mallory’s  Central  Enjrineer- 
in>r  department  and  will  assist 
Central  EnKineerinK  management 
in  all  administrative  duties  con- 
cerniiiK  enjrineerinjr  activities  in 
the  firm’s  ten  manufacturinjr  divi¬ 
sions. 

He  was  at  one  time  enRapred  in 
desipninR  p-a  and  broadcasting- 
studio  equipment  for  Remler  Radio 
Co.,  San  Francisco.  Later  he 
joined  the  staff  of  .Associated 
Rr()adca.ster.s  Inc.,  San  Francisco, 
where  he  served  as  transmitter 
engineer  for  commercial  station 
KFSO  and  aided  in  the  design  and 
installation  of  the  directional  an¬ 
tennas  for  KW’II),  a  noncommercial 
l()0,()0()-watt  short-wave  station 
transmitting  to  foreign  countries. 
He  served  as  chairman  of  the  San 
niego  section  of  the  IRE  until  he 
moved  to  Indianapolis. 


Spoukiiiuii  Appointed 
;  by  Fairchild 

I  Edwin  A.  Speakman  has  been  ap- 
I  pointed  general  manager  of  the 
,  Fairchild  Guided  Mi.ssiles  Division, 

!  Wyandanch,  N.  Y.  He  has  been 
vice-chairman  of  the  Research  and 
Development  Board,  Department  of 
Defense,  for  the  past  two  years. 

Mr.  Speakman  was  appointed  to 
the  Naval  Research  Laboratory  in 
Washington,  D.  C.  in  1939,  where 
he  was  made  assi.stant  superin¬ 
tendent  of  the  Radio  Division 
and  headed  the  Countermeasures 
Branch  of  the  laboratory.  During 
this  period  he  initiated  develop¬ 
ments  for  Naval  radar  equipment 
for  which  he  received  the  Navy's 
I  Meritorious  Civilian  Service  Award 
j  in  1946.  In  1949  he  joined  the  Re- 
■search  and  Development  Board  as 
I  executive  director  of  the  Committee 
i  on  Electronics. 


Lenkiirl'K  Sales 
Engineering  .Angnienled 

Edwin  J.  Rudisuhle  has  joined  the 
sales  engineering  department  of  the 
Lenkurt  Electric  Co.,  San  Carlos, 
Calif.,  manufacturers  of  multichan¬ 
nel  telephone  and  radio  equipment. 
He  will  be  concerned  primarily  with 
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HOW  TO 

SQUEEZE  PENNIES 

OUT  OF 

UPSET  SPECIALS  COSTS 

Specially  designed  upset  products  ore  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  ore  yours  for  the  asking. 

Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


^mm  Pierang  a  flat- 
tene(<  section  costs 
less  than  drilling  a 
rounded  one.i  ■ 
The  plane  profiled 
part  cen  be  just  as 
effective  for  bar 
wrenching,  and  can 
look  more  attractive. 


MACHINE  SCREWS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


THE  PROGRESSIVE 

MANUFACTURING  COMPANY 

W»n  FOK  50  NORWOOD  SI.,  TORRINGTON,  CONN. 
OUR  CATALOG 


il 


Do  You  Want  to  Measure 
Or  Generate  Any  Frequency 

From  20-640  M.C.'' 
Within  10  Parts  Per  Million? 


METALLIZE  NON-CONDUCTORS 
WITH  MET-COAT  SILVER  SPRAY 


Direct  ReadingVHF  Frequency 
Meter  Model  FM-3 

Accuracy; .  :*  0.001  % 

Stability:  .  ±0.001% 

Resetability:  ...  ±  0.0005% 

^Und*r  ctrtoin  cendilipne  con  b«  used 
b«low  20  me  ond  obovp  640  me. 

-GERTSCH  PRODUCTS- 

INC. 

11846  Mississippi  Avenue 
P.O.  Box  13856 
Los  Angeles  25,  Californio 
In  Cantda.  Atlas  Radio  Corp.  Ltd..  Toronto. 


fM>  Mm  IUECTRONIC 
^  INDUSTRiCS 


uolity 


MOLYBDENUM 

TUNGSTEN 

TANTALUM 

FORMED  PIECES 

• 

Yomr  Sperlat 
MrtmimhmUrd 
tm  Tkim  Slsf»  & 
Tolrrmnere 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  ATTENTION 


H.  CROSS  CO. 

15  8EEKMAN  ST.,  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlondt  7-0470  I 


METZ  REFINING  COMPANY 

*  Plont  ahd  Main  Office 

369  MULBERRY  STREET  NEWARK  2,  N.  J. 

Prvrioin  Mt‘taU  Since  1971 


PRECISION  MOLDING 


# 


PLASTIC  ELECTRONIC  PARTS 

PLASTIC  PRODUCTS  INC.,  SOUTH  NORWALK.  CONN. 

40  years  molding  experience  —  small  6  large  parts 


WHAT  MAKES  A  MAILING  CLICK? 


Mn6RAW-HILL 
nun  MMt  un  stavici 


AdTOftieSaf  moo  oqroo  •  •  •  the  Uet  la  more  fhoB  boll 
the  etorr.  McOrow-HlU  Uata,  oeod  by  leodlag 

moattfoetorora  <md  taduatrlol  eorrleo  orgcmliottoaa, 
direct  TOOT  odrertiaiao  oad  eoleo  promotlooal  oiloctB 
le  key  pnreboaiag  power. 

M  elew  of  preaeat  day  difflealtiea  la  asaiatoialay 
yow  owa  lieta,  ^ia  effideat  pereoaoliaed 

eeifiea  la  parttcakaly  Importoat  la  aeearlag  tke  eoae- 
prebeaalTe  market  cereroge  yem  aeed  aad  wm. 
laeeattgote  today. 

McGroW'ifill  Publiahinq  Cow  Inc. 

DUECT  MAO.  DIVniON 

330  We*t  42nd  Street  New  York  36,  New  York 
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TRANSISTOR  TEST  ^ET 


TRANSISTOR  PRODUCTS 


Snow  and  Union  Sts.,  (Brighton  Sta.)  Boston  35,  Moss. 


(continued) 
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MODEL  T-61 


Mtasurcs  small  signal  para- 
mctirs  ol  horli  point  a-ntaci 
and  junction  transistors  fiom 
which  all  oflur  low  frctjiuncy 
small  signal  proptrtics  may 
he  computed. 

!  or  point  contact  1  ransistors. 
it  measures  the  etpii valent 
cirtuit  resistances. 


Measures  alpha  directly. 
(.Alpha  IS  the  short  circuit 
current  itain.) 

l  or  junction  Transistors,  it 
measures  a  diHerent  set  rtf 
parameters  from  \\hich  all 
others  may  he  computed. 

DiKKf'l  KK\1)I\(;.  not  a 
null  instrument,  makmi'  it 
easy  to  measure  parameters 
as  a  lunction  of  the  operating 
point. 

\  switch  IS  provided  to  select 
t  he  parameter  to  he  measured. 
An  additional  switch  permits 
the  selection  of  the  ranue  of 
this  parameter. 

\ccuracy  in  measuring  para¬ 
meter  under  rest  is  2%. 


Rudituhle.  now  with  Lonkurt'i 
■ales  engineering  itafi 


the  application  of  carrier  channeliz¬ 
ing  equipment  to  vhf  and  micro- 
wave  radio  links. 

Before  joininK  Lenkurt,  Mr. 
Rudi.suhle  wa.s  with  the  CAA  as 
chief,  Electronics  Establishment 
Branch,  Ninth  Region.  In  this 
capacity  he  was  in  charge  of  radio 
engineering  in  the  Pacific  area  and 
supervised  the  engineering  and  in¬ 
stallation  of  a  number  of  multi¬ 
channel  radio  links.  His  previous 
experience  in  the  communications 
field  includes  several  years  with  the 
FCC  as  both  field  and  laboratory 
engineer. 


dWevary 
on  all  ovr  prodveti 


POINT  CONTACT  TRANSISTORS 

SPECIFICATIONS 


(al  V,  -Ulv.V,r„()i  -(Mmania. 

(at  I.=  I  ma,  V.-  -30  yl  llll  ohms  max  . 

^at  ie-  ‘  1  nia.  V.  — lOv  .  sOOohm.max. 

lat  l,=  1  ma,  V.— -10  VI  .  ISOohmxmax. 

(at  I.  1  ma,  V.=  -10  V)  .  I^Kohmxmin 

(at  I.=  I  ma.  V,= -10  v)  . .  10  k  ohms  mm. 

(I.  Ima,  V.=  -30v)  1.5  min.  I  5  m,n. 

(I,=  .05  ma,  V..^  -30v)  2.0  min  2.0  min 

(1.-  -.1  ma,  V,==  -30  v)  0.3  max. 

high  frtqumncy  twitch  with  0.2  microivcondt  ritw  timw.  Jypt  2D  it  a  high  /raquency 
amphfiwr  with  an  alpha  cutofi  at  2  me. 


Gonloii  ()e(‘ii|tie<4  New  FlunI 

The  Claud  S.  Gordon  Co.,  of  Chi¬ 
cago,  Ill.,  has  opened  its  new  manu¬ 
facturing  plant  on  a  6i-acre  site  at 
Richmond,  Ill.  Modern,  new  ma¬ 
chinery  has  been  installed  for  the 
manufacture  of  their  line  of  ther¬ 
mocouples,  pyrometer  accessories, 
specialty  instruments  and  metal¬ 
lurgical  testing  machines.  The  new 
facilities  include  also  a  modern, 
complete  insulating  mill  for  apply¬ 
ing  insulation  to  all  types  of 
thermocouple  wire  and  extension 
lead  wire  to  meet  standard  and 
special  order  requirements.  The 
home  office  and  the  headquarters 
for  the  engineering  and  .service  de¬ 
partments  remains  in  Chicago. 


Actual  Size 


Type:  1  Af  I B  &  1C 
GOLD  BONDED  DIODES 


fUSllC 


actual  size 


Type:  1AL,  IBl  &  1CL 
GOLD  BONDED  DIODES 


COwinoeAL  cuMUT 
rvom  M  T«>S  DWCTlON 


SPECIFICATIONS 

Typ^  (iBfnall  hodv)  1  A  IB  I  L' 

Type  riarnf  body)  1  AL  1  BI.  1  CL 

Forward  ciirrrnt,  1  V  drop  ^lOma.min.  V)  ma  min.  !Wma.min. 

Forward  voltase  drop,  I  ma.  .27  max.  .12  max  .1^  max. 

Rfvery*  current.  ^  .v  100  \La.  max.  lOIT  \La.  max.  100  [i,<2.  max. 

Reverxe  current.  15  v.  250'  max.  250  yu.  max.  250  ;xd.  max. 

In  addition  to  the  above,  gold  bonded  units  oOhe  some  physkol  chorocteristics  which  ore  electrieolly  equivalent  to 
eny  of  the  stondord  germonium  diode  types  in  current  use  ore  olso  ovoiloble.  The  toUowing  odditionol  types:  1 N36,  1 N48 
1N52,  1N63.  1N69,  IN70,  1N81  ore  ovoiloble  for  immediate  delivery. 


Elertrimio  Firm  Sale 

Underwood  Corp.  has  announced 
that  it  is  acquiring  the  Electronic 
Computer  Corp.  of  Brooklyn,  N.  Y., 
which  will  become  the  electronic 
computer  division  of  Underwood. 
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electrical  weather-stripping 


kftftOlO  TUBES 


Try  Rentier  for  Service-Tested 
"Hard-to-Get”  Components 


Precision  drilling  made  easyl 


SILASTIC  RUBBER  SHOCK  MOUNTS 

0  Ideal  for  sub-panel  mountinp  Isolates  tubes 
from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minus  10"  to  plus  480'F.  Invaluable 
for  military  and  airborne  equipment. 


6"  Throat 
O'Vi"  Capacity 
1 "  Quill  Travel 


M«tal-pl»»»>‘  component, 
d.tigned  ond  monutoctored 

to  order.  Write  tor  quota. 
,ion.  .p.cifyl"B 

.„d  mechonicol  charo.ter- 
Ltic.  De.crlbe  oppHcot-on. 
No  obligation. 


(2 '  ('orro.sion  resistant.  Holds  miniatures  in 
sockets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation 
Easy  to  insert  and  withdraw  tubes.  Three  sizes. 

■emler  Company  ltd. 

2101  Bryant  St.  Son  Francitco  10,  Calif. 


Sensitive  "Feei" 

Sensitive  Speed  Control: 

Foot-operated,  leaves  both  hands  free 

High  Precisio  n :  Selected 
Chuck  and  Bearings.  Spindle  ‘.rue 
within  .0004".  Table  square  .0006"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 

WRITE)  Bullalin  E2 
^  Rhillips  &  His.  Co.,  Inc. 
1155  N.  McCadd.n  Ploco 
Hollywood  38,  Colifornio 


EIMAC  FINGER  STOCK 
Now  avallablel 


Silver-plated,  spring  alloy,  pre-formed 
finger  stock  especially  suited  for  elec¬ 
trical  "weather-stripping"  for  TVI- 
proofing  cabinet  access  doors,  etc.  Also 
ideal  for  making  coaxially  constructed 
tube  connections  and  many  other  uses. 
Avoiloble  in  17/32",  31/32",  and 
1  %  "  widths. 


Write  for  new  Eimac  Catelogue 
Summary  showing  Eimac  tubes 
and  other  accessories. 


Sole  distributors  in  the  U.S.A.  for 


Mullard  Overseas  Ltd 
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Hermetically  sealed 
meet  MIL-T-27  grade  1, 
class  A  requirements 


Primaries  115V,  3M 
380-1000  cycles 


RELR^S 

S II  ©  N  -A.  IL 


NEW  BOOKS 


AiilPiiiiaM:  Theory  and 
Practice 

By  S.  a.  Schelkunoff  and  H.  T. 
Friis.  John  Wiley  &  Son*,  639  page*,  , 
$10.00,  1952. 

Dr.  Schelkunoff,  the  senior 
author  of  this  recent  book  on  anten¬ 
nas,  is  well  known  to  those  who 
have  been  concerned  with  wave¬ 
guide  and  antenna  problems.  His 
contributions  to  electro-magnetic 
theory  have  been  numerous  and  his 
development  and  popularization  of 
the  impedance  concept  has  done 
much  to  simplify  the  treatment  of 
field  problems  so  that  difficult 
boundary  value  problems  can  be  re¬ 
duced  to  relatively  simple  network 
or  circuit  problems  which  are 
familiar  to  the  average  engineer. 

Dr.  Friis,  the  co-author  of  the 
book,  has  been  active  in  the  early 
development  of  radio  and  is  known 
for  his  work  on  short-wave  trans¬ 
mission  phenomena.  Dr.  Friis  also 
appears  to  possess  the  ability  to 
state  difficult  concepts  in  simple 
terms.  His  collaboration  with  Dr. 
Schelkunoff  has  resulted  in  a  book 
which  is  of  interest  to  the  practical- 
minded  engineer  and  to  tho.se  who 
are  theoretically  inclined. 

The  book  opens  with  a  long  chap¬ 
ter  on  the  physical  principles  of  ra¬ 
diation.  This  chapter,  with  its  ex¬ 
cellent  illustrations  and  physical 
derivation  of  the  radiation  process, 
will  give  the  neophyte  an  intuitive 
grasp  of  antenna  theory.  The  next 
three  chapters  are  concerned  with 
Maxwell’s  equations,  plane  waves 
and  spherical  waves.  In  these  chap¬ 
ters,  the  field  relationships  are  de¬ 
veloped  from  basic  principles. 
Chapters  5  and  6  treat  the  directive 
properties  of  arrays  and  current 
distributions  and  contain  most  of 
the  standard  derivations.  Chapter 
7  gives  a  brief  treatment  of  the 
effect  of  ground  on  radiation  pat¬ 
terns.  Chapter  8  is  a  rather  ex¬ 
tensive  discussion  of  currents  on 
linear  antennas.  Chapter  9  treats 
the  relationship  between  antenna 
and  network  theory.  The  next 
two  chapters  contain  a  discus¬ 
sion  of  small  antennas  and  of  an¬ 
tennas  which  are  self-resonant. 

Chapter  12  is  a  di.scussion  of 
various  topics  relating  to  the  theory 


StMtD 

relays 


2  new  39^,  400 

isolation 

transformers 


Meet  AN  Standards  or 
Armed  Services  Applications 

Compact,  multiple  contact... 
vibration  and  shock  proof. 
Built  to  meet  rigid  specifica¬ 
tions  and  severe  operating 
conditions. 

Unique  pile  up  arrangement 
reduces  over-all  space  com¬ 
pared  with  conventional 
relays. 


SERIES  80 

MIDfiET 

TELEPHONE 

TYPE 

RELAYS 


Dimensions  Weight 

T-806  H  2Vt!''x4"xlVi”  1.95  lbs. 

T-810-H  3‘^''x4"xlVi"  2.4  lbs. 


Write  for  Bulletin  MTR-6 


Eofineeriog  RepreaenUtivea  in  Principal  Citiet 


Write  today  for  the  new  1953 
Peerless  Catalog 


PEERLESS 


DETACH  AND  MAIL  COUPON  BELOW 


Qentlemao: 

Without  obligation,  pleaw  pv«  ut  infor* 
matioo  regarding  your  HERMETICALLY 
SEALED  RELAYS  for  following  appUcatioo: 


Electrical  Products 


A  DIVISION  or 
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ONE  OF  A  SERIES  OF 


A  reliable  general  purpose  unit  for 
industrial  or  laboratory  use. 
Modernized  circuit  using  new  type 
5881  tubes,  filament  compensation. 


Sand  for  Bulletin  E-32A 


MODEL  •  160to325VDCat0to200MA 

33A  •  Regulation  within  0.5% 

•  Hum  level  within  6MV 

•  6.3V  AC  filament,  8A 

•  Front  and  rear  terminals 

ot$o  ovoilob/t  wftbovf  or  front  toemin^t 


i(®£(ecttonicS  Co. 


I  InivcrSal  ^  L^leciroiticS  \^o. 

20t2  South  Sepulveda  Boulevard,  Los  Angeles  25,  California 


In  electronics  or  any  part  of  the  electrical  field  where  clamps  are  needed 
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of  linear  antennas.  Chapter  lit 
treats  the  impedance  of  dipole  an¬ 
tennas  and  contains  an  extensive 
di.scussion  of  a  subject  to  which  Dr. 
SchelkunofT  has  made  many  con¬ 
tributions.  Chapter  14  is  on  rhom¬ 
bic  antennas  while  Chapter  15  is  on 
linear  antenna  .systems.  These 
chapters  are  of  a  practical  nature 
and  treat  some  of  the  design  fea¬ 
tures  of  antennas  which  are  u.seful 
at  communication  freiiuencies.  The 
last  four  chapters,  which  con.stitute 
about  one-eighth  of  the  book,  are  on 
horns,  slot  antennas,  reflectors  and 
lenses. 

The  book  closes  with  a  series  of 
appendices  which  contain  data  use¬ 
ful  in  antenna  design.  A  rather 
complete  author  and  subject  index 
is  provided.  At  the  end  of  each 
chapter,  there  is  a  .short  repre.senta- 
tive  list  of  references  which  is  quite 
up  to  date.  An  excellent  collection 
of  problems  and  answers  is  ap¬ 
pended  to  many  of  the  chapters, 
thus  increasing  the  value  of  the 
book  as  a  textbook. 

On  the  whole,  this  book  is  one  of 
the  best  theoretical  treatments  of 
linear  antennas  on  an  intermediate 
level  which  has  appeared  to  date. 
In  this  field,  the  book  is  fairly  com¬ 
plete  and  contains  much  of  the  re¬ 
sults  which  have  appeared  in  the 
periodical  literature  as  well  as  some 
interesting  results  which  are  pre¬ 
sented  for  the  first  time  in  this 
book.  However,  several  topics  in 
the  field  of  linear  antennas  have 
been  treated  very  briefly  or  have 
been  omitted  altogether.  For  in¬ 
stance,  there  is  only  a  very  brief 
di.scussion  of  sleeve  antennas  which 
_are  so  useful  in  broadband  applica¬ 
tions.  There  is  no  mention  of  heli- 
;  cal  antennas  which  find  many  appli¬ 
cations  where  circular  polarization 
is  desired.  The  problem  of  mutual 
impedance  between  antennas  of 
'•  large  diameter  has  not  been  treated. 

This  last  problem  is  important  in 
I  practice  since  antennas  are  very 
frequently  used  in  arrays.  How¬ 
ever,  the  rigorous  computation  of 
mutual  impedance  for  large-diam¬ 
eter  dipoles  is  extremely  laborious 
and,  for  actual  applications,  is  usu¬ 
ally  determined  by  measurement. 

The  subject  of  antenna  measure¬ 
ments  has  not  been  treated  although 
the  title  of  the  hook  would  have  led 
one  to  expect  some  discussion  of 
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this  important  topic.  The  subject 
of  microwave  antennas  has  been 
treated  much  too  briefly  in  view  of 
the  present-day  importance  of  such 
antennas.  Perhaps  the  authors  felt 
that  the  excellent  book  on  micro- 
wave  antennas  by  Silver  left  little 
to  be  improved  on.  In  all  fairness, 
however,  the  reviewer  should  point 
out  that-the  antenna  field  has  so 
grown  in  scope  in  the  past  decade 
that  it  would  take  a  number  of 
authors  and  four  or  five  volumes  to 
cover  the  field  with  any  preten.se  at 
completeness. 

Despite  the  minor  criticisms 
above,  the  reviewer  wholeheartedly 
recommends  this  book  to  those  engi¬ 
neers  who  have  any  interest  in  the 
theory  or  practice  of  antennas.  The 
book  is  a  gold  mine  of  information 
and  those  who  care  to  do  a  little 
digging  will  find  ample  reward. — 
Henry  Jasik,  Consulting  Engineer, 
Westhury,  New  York 


These  high  quality  switches 
with  up  to  24  contacts  were 
sjMcifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  thot  have 
longer  operating  life  and 
are  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 
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Theory  of  Supereonductivily 

By  Max  vo.n  Laue.  Aeademie  Press, 
Inc.,  Sew  York,  1952,  140  pages,  $4.00. 

The  book  is  an  English  translation 
of  a  book  published  in  German  in 
1947.  The  author  has  been  inter¬ 
ested  in  certain  aspects  of  the 
theory  of  superconductivity  for 
many  years,  and  in  this  book  he 
presents  a  discussion  of  some  of  the 
topics  in  which  he  has  been  particu¬ 
larly  interested.  Specifically,  what 
is  presented  is  a  treatment  of  the 
London  theory  of  superconductor 
electrodynamics  together  with  a 
number  of  applications  of  the 
theory  to  problems  involving  super¬ 
conductors  of  especially  simple 
geometrical  form.  The  London  equa¬ 
tions  are  presented  in  the  gener¬ 
alized  tensor  form  due  to  von  Laue. 
However,  the  problems  treated  in 
the  book  are  problems  which  can  be 
treated  using  the  original  London 
theory.  The  problems  concern,  for 
the  most  part,  superconducting 
spheres,  cylinders  and  slabs  in  mag¬ 
netic  fields  of  simple  shape.  In 
each  case  the  superconducting  ma¬ 
terial  is  assumed  to  have  cubic  sym¬ 
metry  so  that  no  “tensor”  effects 
occur. 

.  The  viewpoint  of  the  book  is  ex¬ 
tremely  narrow,  since  the  author 
deliberately  excludes  all  phases  of 
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the  subject  which  cannot  be  consid¬ 
ered  closed  to  research.  A  super- 
conductinjr  material  is  character¬ 
ized  as  a  continuous  medium 
bounded  by  mathematically  sharp 
surfaces  within  which  certain  eriua- 
tion.s — the  London  equations  or 
some  analoffue  —  completely  de¬ 
scribe  the  electrodynamic  proper¬ 
ties.  If  two  different  supercon¬ 
ductors,  or  a  superconductor  and 
non-superconductor,  are  put  in  con¬ 
tact,  the  surface  of  contact  is  con¬ 
ceived  to  be  really  sharp;  the  elec¬ 
trodynamic  equations  are  imagined 
to  change  discontinuously  across 
the  surface,  but  otherwise,  the  sur¬ 
face  is  not  thought  of  as  having  any 
particular  properties.  Only  a  few 
problems  can  be  adequately  treated 
within  such  a  theory  and  they  are 
just  the  problems  whose  solutions 
constitute  the  content  of  the  book. 

The  book  has  little  or  nothing  to 
say  concerning  much  of  the  phe¬ 
nomenology  of  superconductors. 
Such  matters  as  the  effect  of  strain 
or  lattice  imperfections  on  the 
superconducting  properties  are  ex¬ 
cluded  explicitly.  The  variation  of 
properties  from  one  metal  to 
another,  and  from  metal  to  alloy  is 
not  discus.sed.  No  attention  is 
given  to  the  meaning  of  the  distri¬ 
bution  of  superconductors  in  the 
periodic  table  beyond  noting  that 
no  ferromagnetic  has  been  observed 
to  become  superconducting.  The 
theory  of  the  intermediate  state  is 
omitted  except  for  a  demonstration 
that  the  London  electrodynamics 
permits  a  deduction  of  the  correct 
condition  for  the  appearance  of  the 
intermediate  state.  In  short,  the 
discussion  is  limited  to  a  treatme-nt 
of  single  crystal  pure  superconduc¬ 
tors  which  are  wholly  in  the  super¬ 
conducting  state. 

Although  the  book  is  well  written 
and,  at  the  time  of  its  German 
edition,  could  meet  a  definite  need, 
the  reviewer  sees  no  pre.ssing 
reason  for  re-issuing  the  book  at 
this  time.  As  an  introductory  book 
for  one  wholly  unacquainted  with 
the  subject,  it  is  not  superior  to 
older  books,  and  contains  a  mini¬ 
mum  of  information  concerning  the 
phenomena  themselves.  As  a  book 
for  a  re.search  scientist  working  in 
the  field,  it  contains  nothing  new- 
and  little  that  is  relevant  to  current 
re.search;  it  would  be  useful  mainly 
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to  one  who  needed  the  detailed  solu¬ 
tions  of  the  particular  problems 
which  are  treated.  As  a  book  for 
one  interested  in  an  instrumenta¬ 
tion  application  of  superconductors, 
it  does  not  seem  valuable.  In  his 
prefatory  remarks  the  author  ex¬ 
presses  the  hope  that  his  presenta¬ 
tion  will  stimulate  experiments  to 
determine  whether  his  particular 
Keneralization  of  the  London  theory 
is  necessary  and  valid.  What  the 
nature  of  such  experiments  might 
he  is  not  described  in  the  book. 
Indeed  the  whole  plan  of  the  book 
militates  against  its  functioning  as 
a  stimulus  to  research,  for  by  re¬ 
stricting  his  attention  to  matters 
about  which  there  can  be  little  ques¬ 
tion,  the  author  has  all  but  severed 
connection  with  research  interest. 

The  translation  is  excellent  and 
the  typography  very  elegant. — Dr. 
Edward  N.  Adams  II,  Assistant 
Professor  of  Physics,  Department 
of  Physics,  The  University  of 
Chicago. 
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Radio  Interference 
Suppression 

By  G.  L.  .Stephens.  Second  Edition. 
Iliffe  &  Sons,  Ltd.  London.  195i.  ISS 
pages,  10  shillings  six  pence;  avail¬ 
able  in  U.  S.  from  The  British  Book 
Centre,  Inc.,  IBS  E.  55th  St.,  New 
York  SB.  N.  Y.,  $S.50. 

A  PRACTICAL  guide  to  the  universal 
problem  of  man-made  interference 
to  radio  communication,  written 
from  the  English  standpoint  but 
useful  to  any  practical  workman 
who  not  only  wants  to  find  a  source 
of  noise  but  to  get  rid  of  it. 

The  first  chapters  are  taken  up 
with  a  discussion  of  the  origins  of 
interference,  the  principles  of  its 
suppression  but  the  bulk  of  the 
book  is  concerned  with  practical  ap¬ 
plications.  Remedies  for  noise  from 
motors  and  generators,  hair  driers, 
“lifts”,  neon  signs,  fluorescent 
lamps,  r-f  heating  equipment,  oil- 
fired  heating  systems,  automobiles 
etc.,  etc.,  are  covered.  Unfortu¬ 
nately  the  racket  produced  by  tele¬ 
vision  receivers  is  treated  from  the 
viewpoint  of  another  TV  looker  and 
not  from  the  situation  of  other  ser¬ 
vices  which  may  be  annoyed  by  un¬ 
steady,  raspy  noise  so  prevalent 
between  3  and  4  me  and  caused  by 
I  TV  sets.— K.  H. 


Th*  Engmp*riD9  Co.  und*r  porsanal  tuporrision  of 
Doni*l  Kondckjian  has  b**n  making  "Quality  Pro- 
cision  Loads"  :or  th*  Eloctronic  Industry  for  tho  past 
30  years.  Specialising  in  "Leads  of  Tungsten.  Moly. 
Nickel.  Nickel  Clad  Copper  and  Copper  Alloys." 

The  Engineering  Co.  makes  the  finest  leads.  No 
Leakage  or  Breakage  when  you  use  our  leads. 

When  you  \ise  Engineering  Co.  leads  you  will  hoee 
perfect  t\U>es.  Our  engineering  staff  is  always  reody 
to  help  soWe  your  problems. 


DKE  SPOT  WELDER  .  .  The  DANIEL 

KONDAKJIAN  high  efficiency  spot 
wjeldtr  offers  high  speed  production 
odvontages  worthy  of  immediote  con¬ 
sideration.  Write  todoy 
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Nttd  Automatic 
Control? 

Here’s  a  contact 
meter  relay. 

What  it  is— 

How  it  works— 


more  (juu 
aecumtely 


Super  Dofj  Wliislle 

Dear  Sira: 

As  A  horticultural  experimenter 
I  am  interested  in  a  unit  that  would 
generate  a  supersonic  wave  such  as 
an  electrically  operated  super  dog 
whistle  that  might  have  some  in¬ 
fluence  within  an  area  of  six  or 
eight  feet. 

Could  you  give  any  lead  ? 

Harry  S.  Welby 

Taft,  ('alifoDiia 


Th*  Simplytiol  it  a  rtqular  iadicatinq 
with  built  in  Micro-Contact.  Thoto  aro  onor- 
giiod  contacts  which  lock  in  whsn  closod. 
Siraplytrols  ars  mads  in  all  ths  usual  rangss 
oi  currsnt  and  voltags.  both  AC  and  DC. 
Ths  control  point  Is  adlustabls  ovsr  ths  sn- 
tirs  seals. 


This  rsloy  will  control  dlrsctly  on  Isss  than 

1  microompsrs  or  a  froctlon  of  o  milliTolt. 
It  con  bs  ussd  In  ony  circuit  whsrs  on  ordi¬ 
nary  mstsr  is  ussd.  It  is  mods  in  thrss  sisss. 

2  Vs,  3V4,  &  inchss.  Thsy  havs  ths  sams 
gsnsral  appsarancs  ond  construction  as 
othsr  mstsrs  of  ths  sams  siss. 


(Editor’s  Note:  We  referred  Mr. 
Welby  to  several  manufacturers  of 
ultrasonic  whistles,  but  we  couldn’t 
refrain  from  askinK  him  a  few  ques¬ 
tions  about  the  intended  application 
of  such  equipment  to  the  seemini^ly 
unrelated  science  of  horticulture.  His 
answer  appears  below.) 


Contacts  ars  purs  platinum.  Ons  is  on  ths 
moving  slemsnt.  Ths  othsr  is  on  ths  hand  sst 
pointsr.  Thsrs  ars  two  windings  on  ths  sis* 
msnt — ths  signal  winding  ond  ths  locking 
coil. 


Ediior-in-Chief 

Consulting  Editor  of  EUctronics 

Fourth  Edition,  1197  pages,  6x9, 

1038  illustrations,  $10.00 

LI  FR£  is  a  handy  volume  embracing  a  great  deal 
^of  constantly  needed  reference  material  cover¬ 
ing  all  fields  and  aspects  of  radio  engineering — 
concise,  dependable,  arranged  in  easy-to-gec-at 
form. 

VC'hat  the  Standard  HandbtMik.  Marks'  Hand¬ 
book.  and  others  are  in  their  respeaive  fields, 
llenney  s  Handbook  is  in  the  radio  field. 

IN  scope,  this  book  ranges  from  fundamentals  to 
diKussion  of  newest  circuits,  amplifiers,  power 
supniy  systems,  short-wave  systems,  etc.  Frequency 
modulation,  developments  in  television  and  air¬ 
craft  radio,  and  other  applications  are  covered. 


Save  the  Fruit  Trees 

Dear  Sirs: 

.Appreciating  your  letter  of  the 
12th,  (see  above)  my  interest  was 
in  a  cure  for  Nematode  on  roots  of 
fruit  trees.  It’s  a  hairlike  worm 
within  a  gall  on  roots.  It  seemed 
possible  the  very  ultra  waves  that 
could  be  built  up  could  be  used  to 
the  discomfort  of  such  a  pest  if  the 
device  were  installed  in  a  pit  among 
the  roots. 

Poisons  and  chemicals  are  now 
being  injected  under  pressure  but 
one  would  hestitate  to  use  such  a 
method  where  fruit  is  involved. 
For  ornamentals  that  might  work. 
So  if  ultrasonic  waves  were  some¬ 
what  inhibitive  to  worms  within  an 
area  of  5,  10,  or  20  feet  perhaps 
such  treatment  once  a  year  might 
help. 

Harry  S.  Welby 

Taft,  i'alifornm 


Current  In  the  signal  winding  turns  the  el«» 
ment  to  close  the  contacts.  The  instant  they 
touch  a  small  current  starts  to  flow  in  thg 
locking  coil.  This  may  be  very  small  but  M 
will  assist  the  signol  to  turn  the  element  a 
little  more  and  build  up  pressure.  This  re» 
duces  any  contact  resistance  oilowing  thw 
full  current  to  flow  and  securely  locking 
them. 


For  best  life,  contacts  should  be  protected 
from  orcing  and  limited  to  less  than  IS 
milliamperes  DC.  Rectified  AC  con  be  used. 
Where  long  life  is  not  a  consideration  rotings 
up  to  ompere  con  be  furnished.  Singla 
contact  meters  are  supplied  for  either  high 
or  low  limit.  Double  contoct  meters  give  both-' 
high  and  low  limit. 


•  119?  pages  of  carefully  selected  accurate  data — 
charts,  tables,  circuits,  diagrams,  formulas. 

•  25  seaions  covering  all  the  most  needed  $ub- 
jeas  for  engineers  and  radio  technicians,  from 
fundamentals  to  specialized  applications. 

e  Every  scaion  prepared  by  one  or  more  special¬ 
ists,  to  assure  you  dependable,  expen  answers  to 
your  problems  in  design  and  praaice. 

O  More  than  1000  illustrations  give  a  clear  pic¬ 
ture  of  the  many  different  circuits,  parts,  and 
characteristics  that  the  radio  engineer  works 
with. 

•  Fourth  Edition  gives  a  wealth  of  material  on 
modern  developments  in  every  field  and  aspect 
of  radio  engineering — from  inductance,  power- 
supply  systems,  and  elearon  tubes,  to  receiv¬ 
ing  systems,  and  code  reception. 


LOAD  CHtCU'T 


CdWTACT  METCn 


C0«)|TflQLLE0 

CiffCUlTS 


Just  send  the  coupon  now — pay  on 
easy  terms  only  after  you  examine  the 
book 


Interchanpetl 

Dear  Sirs: 

This  is  to  calx,  your  attention  to 
the  following  printing  errors  that 
occurred  in  the  figures  of  my  article 
entitled,  “Frame  Synchronization 
for  Color  Television”  which  ap¬ 
peared  on  page  146  of  the  October 
1952  issue  of  Electronics  maga¬ 
zine. 

Figures  2  and  3  were  inter¬ 
changed,  although  the  captions  ap- 


McGraw-HIII  Book  C..  330  w:  42nd  St.  NYC  3« 
S.n.1  no-  IIeni„'V  4  RADIO  ENGINEERING 
HANDBOOK  fur  10  tlaTs'  r.v.imtnaUoo  tm  appruvsi. 
In  10  dayit  1  will  srad  plti«  fvw  cfuta  for 

rlHiTcry,  anil  t-l.00  a  niontli  until  $10.00  hat  bmi 
pattl.  (Hhrrwis**  I  will  rrtuin  th«>  hook  po^tpnld. 


^rOMAriC  IMTCMUPTrO 


Suqgeilad  ciicnil  lot  automatic  control.  In- 
torruptor  roloaioa  motor  contact!  ovory  tow 
locondo.  C-2  boldt  load  rolay  during  opon 
ported.  For  saioty  alarm  circuit  omit  Infor- 
ruplor. 


« Print 
Namr 


For  prices,  ranges,  dimensions  and  more 
teehnicol  data  write  Bradley  Thompson, 
Assembly  Products,  Inc.,  Chagrin  Falls  11, 
Ohio,  Phone  7374 


Sl.I., 


Thil  oifpr  applies  to  U.  S.  only 
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FOR  MEASUREMENT  of  VOLTS  •  AMPS  •  WATTS 


MODEL  101 

•  POWIR  RANCE;  100  U  9  Kw. 

•  INRUT  IMPEDANCE:  1  MEGOHM 

•  VOLTAGE  RANGE:  FULL  SCALE  0.1V  !•  300V. 

•  CURRENT  RANGE:  FULL  SCALE  .001  t*  30A. 


MODEL  102 

•  READS  WATTS  AT  FULL  SCALE  AT  DOTH  10% 
AND  UNITY  POWER  FACTORS. 

•  INPUT  IMPEDANCE:  1  MEGOHM. 

•  POWER  RANGE:  FULL  SCALE,  22S  r/W  U  II  KW. 

•  VOLTAGE  RANGE:  FULL  SCALE.  1.SV  U  MOV. 

•  CURRENT  RANGE:  FULL  SCALE,  .001SA  to  30A. 


WRITE 

WIRE 

PHONE 


FOR  POWER  pnd  LOSS  MEASUREMENTS  - 
in  Coblt»  *  in  Iron  Cortt  *  in  Tran«ferm«rt  •• 
Copper,  Core  ond  lmpedan<e«  •  in  Ciostet  A,  R,  C 
Amplifier  Inpwtt  and  Outputs  •  ol  Aircraft  Upper 
Power  Frequencies  *  in  Underwoter  Sound  Equip* 
ment  •  in  Loud  Speohers  •  in  Synchro,  Motor,  ond 
General  Servo  Circuitry  •  in  Carrier  Current  Equip* 
ment  •  in  Complex  Waveforms  •  in  Circuit  AiMly* 
sis.  both  linear  and  Non-linear  •  in  Sound  end 
Noise  Analysis  *  These  are  but  o  few  of  the  neorly 
unlimited  applications  of  the  VAW  meters. 

Our  fnpineers  wiff  be  happy  to  discuss  the  eppfi* 
cation  of  the  VAW  Meter  to  solve  your  porticufar 
problem.  Write  Dept.  EI22.  literature  available 
on  request. 


JOHN  FLUKE  ENGINEERING  COMPANY 


ered  Trode<norV 


Represented  by  . 


P.  0.  BOX  755— SPRINGDALE.  CONN.  BURLIN- 
GAME  ASSOC..  Nn>  Ysrk.  Boston.  Wosh..  D.  C.: 
HUGH  MARSLAND,  Ckicoio:  GERALD  B. 
MILLER  CO..  Hollywood:  M.  P.  ODELL,  Clom- 
land.  Dayton:  JAMES  L.  KEARNS.  Portland.  Ora.: 
EARL  LIPSCOMB  ASSOC..  Dillu.  Houston: 
H.  M.  RICHARDSON  4  CO..  Minn.apolls,  Minn. 


These  retcdnerB  are  lued  to  se- 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  eqxupment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  spedii- 
cations.  The  insulated  portion  is 
made  oi  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  oi 
350  F.  'The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  ior  envelope  types  T7,  T8,  MTS, 
T9,  T12,  ST12,  T12ZDI,  ST14,  S14,  ST16, 
TS'/j.  T6I/2.MT-IC.  ST19,  T14,  ST128CT-9, 


JAMES  IPPOLITO 

401  CONCORD  AVENUE. 


Manufacturert 
tronic  Compt 

O..INC 

BRONX  54,  N.Y 


BACKTALK  (continued) 

pear  in  the  proper  places.  Also,  the 
waveforms  appearing  in  the  upper 
left-hand  corner  of  Fig,  8  are  up¬ 
side  down  and  backwards. 

Incidentally,  rare  as  these  errors 
are  in  Electronics,  they  might  be 
circumvented  by  •  permitting  the 
authors  of  articles  to  review  the 
figures  as  well  as  the  text  before 
the  final  printing. 

Donaju)  Richman 

Hazeltine  Corp. 
Little  Seek,  ATeic  York 

(Editor’s  Note:  Unfortunately,  our 
tight  publishing  schedule  pr^udes 
the  sending  of  copies  of  drawings  to 
1  authors  for  approval  except  in  very 
I  special  ca.ses.) 

I 

I 

j  Electronic  Witch 

Dear  Sirs: 

There  is  another  field,  besides 
Medicine,  where  electronic  instru¬ 
ments  are  urgently  needed.  This 
is  irrigation.  All  the  fruit  growers 
in  southern  California  and  many 
I  other  places  are  water-hungry. 

The  chief  engineer  (a  college 
i  graduate)  of  a  certain  irrigation 
;  district  actually  hired  a  profes- 
,  sional  “water-witch”  or  “dowser” 
j  to  locate  water  with  a  divining  rod! 

I  Three  good  wells  were  brought  in 
I  without  a  failure.  Hut  when  the 
engineer  worked  according  to  his 
i  own  theories  he  got  a  dry  hole. 
Why  not  make  electronic  inMru- 
ments  to  do  the  following: 

(1)  For  the  first  experiment 
!  watch  the  recording  needle  of  a 

brain-wave  machine  attached  to  a 
dowser  (water  witch)  who  thinks 
he  is  walking  over  underground 
water.  Perhaps  doctors  and  engi- 
I  neers  would  learn  something  new 
i  and  surprising  about  the  human 
I  nervous  system,  no  matter  what  the 
I  result. 

(2)  Consider  the  high  dielectric 
constant  of  the  water  and  the  earth 
a  charged  sphere. 

(3)  Study  all  kinds  of  .sand  and 
rocks.  Dowsers  claim  that  runnin.g 
water  is  different  from  still  water. 

!  Perhaps  some  grains  of  sand 
(quartz)  act  like  small  piezoelectric 
generators.  The  varying  pressure 
caused  by  the  ripples  in  running 
water  will  then  generate  small  volt¬ 
ages. 

(4')  Consider  “streaming  poten¬ 
tials.”  When  water  is  forced 
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REGULATED 


DUAL  DC  SUPPLY 


ENGRAVING  •  PROFILING 


for  heavy  production 


with  th« 


NEW  HERMES,  Inc 

13-19  University  Place,  New  York  3.  N.Y. 


^  I' 


Color-Coded 


Nut  drivers! 

Don't  woste  time  on  the  job  fumbling  for  the 
right  nut  driver.  The  various  colored  handles  on 
this  set  of  seven  XCELITE  Nut  drivers  tell  you 
at  a  glance  the  site  you  wont.  They're  mode  of 
top  grade  tool  steel  with  large  XCELITE  handles 
and  come  in  the  most  needed  sites.  Complete 
with  strong,  lockoble  holder.  See  your  dealer! 

XCELITE  INCORPORATED 

(formerly  Park  Metalware  Co.,  Inc.) 
Dept.  C 

Orchard  Pork,  N.  Y. 


xceLitb 


Write  for  literature  describing: 

1.  Heavy  Doty  model  (as  illustrated)  —  Catalog  H  29 

2.  Portable  nodels  —  Catalog  IM  29 


HERA/\ES/  InCe  13-19  university  Place,  N.Y.  3,  N  Y. 
In  Canada:  359  St  James  Sr ,  Montreal 

Worlds  lop^esf  Monutocfurer  of  Porfoble  ffigrovirtg  Mocbmei 


High  Current  Regulated  Power  Supplies 

NBW  /  Stinilere  Sites,  350  Series 

f  0-350  V  &TiO.  me. 

Senes  '  o-3so  v  (s  i.  Amp. 

•  0-350  V  ®  2.  Amp. 

0-350  V  ®  3.  Amp. 

Feetvrins;  Very  lew  eutpet  impedance  et  high  pewer  levels; 

V^%  reteletien;  5  MV  ripple. 

Centinuees  duty  cempeneets;  shprt  delivery. 

Other  units  available:  any  voltage  and  capKity,  regulated  or  un¬ 
regulated,  fixed  or  adjustable  output  voltage.  We  Invite  inquiries. 

PESCHEL  ELECTRONICS,  INC. 

13  CARDEN  STREET,  NEW  ROCHEllE,  N.  Y.  •  NEW  ROCHEUE  0-3342 
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'ones. 


(continued) 


BACKTALK 


through  a  layer  of  sand  or  clay,  the 
water  acquires  one  charge  and  the 
clay  or  sand  the  opposite  charge. 

(5)  It  is  said  that  the  tips  of 
weeds  and  the  sharp  points  of  leaves 
discharge  electricity  into  the  air. 
If  this  is  true,  perhaps  this  is  in 
some  way  related  to  underground 
water. 

(6)  In  designing  some  kind  of 
instrument  perhaps  electrets  are  an 
important  item  to  consider. 

In  all  these  experiments  “give 
the  electronics  boys  complete  free¬ 
dom”  as  you  say  in  Electronics. 
Above  all  don’t  be  frightened  by 
“scientists”.  If  they  hear  the  word 
divining  rod  they  will  call  you  a 
“witch  stick  wielding  medicine¬ 
man”  and  so  on. 

Name  witheld  by  reqi  est 


CX;8andOC12 

"S  and  12  Pin  OclaJ  Typ« 
Plug  In  Hnadnrs.  meldnd 
with  NCO  SIL  or*  op^ 
abl*  for  uM  on  MIL  r*guir*- 
monte.  Th*y  will  withalond 
lh*n»al  fthoch*.  vlbroHon*. 
iMchonKal  •iroiiw  and  •>- 
c*Miv*  pr*uur**  wtth  no 
impairm*ni  lo  th*  moJ  or 
olh*r  functionol  choracter- 
wlks.  For  UM  wMi  tlandord 
Octal  Typ*  Sockote" 


HERMETIC  SEAL 
FUSE  HOLDER 
"Horm •tie ally  S*ol«d 
Fu*»  Holder*  or*  avaltobl* 
tor  3  AC  and  4  AG  hiM*. 
Th***  unite  or*  eompl*i*ly 
•eoled  from  motetur*  with 
or  without  ih*  cop  or  tu** 
inserted  and  ore  o^plicoble 
for  use  on  vacuum  or  gos 
tilled  unite.*’ 


IJiulerwritiii^ 

Dear  Sirs: 

With  Reference  to  the  item  en¬ 
titled  “Handicap”  appearing  in  the 
Crosstalk  department  of  the  Octo¬ 
ber  1952  issue  of  ELECTRONICS,  I 
find  that  our  Mr.  G.  E.  Schall  wrote 
to  a  member  of  your  staff  on 
August  18  outlining  the  general 
procedure  that  is  followed  for  un¬ 
derwriting  foreign-made  equip¬ 
ment. 

The  item  in  question  includes  two 
misstatements  of  fact  that  in  the 
interest  of  accuracy  should  be  cor¬ 
rected  in  an  early  issue  of  Elec¬ 
tronics.  The  safety  requirements 
of  Underwriters’  Laboratories,  Inc. 
are  applied  equally  to  both  domestic 
and  foreign  manufacturer’s  equip¬ 
ment.  More  specifically  the  con¬ 
struction  and  test  requirements  are 
the  .same  regardless  of  the  point 
of  manufacture.  Ruhber-in.-iulated 
wires  are  accepted  without  special 
tests  and  have  been  widely  used  for 
that  reason.  Thermoplastic  wire  is 
required  to  meet  tests  applied  to 
each  production  lot  whether  of 
domestic  or  foreign  manufacture. 

In  recent  weeks  an  English  wire 
manufacturer  has  obtained  Label 
Service  on  thermoplastic  wires 
which  should  be  of  interest  to 
European  equipment  manufactur¬ 
ers. 

K.  S.  Geiges 
Chif’f  Klfctrical  Fn^ineer 
Uufleru'ritrra'  Lnboratorten,  Ino. 

Sen'  York,  Xew  York 


VN  •  «  elcome  yoar  inquire*  on  ony  ph^ 
of  detifn,  4evek>piiiefU  or  production. 


2«  CORNILISON  AVI.,  JBRSIY  CITY  4.  M.  J. 


R.  F.  WATTMETER  ME-82|U 

Model  MM-625  Series  50  to  more  than  1000  MCS. 


This  tori**  of  iiutruinonto  was  designed 
to  measure  RF  power  up  to  400  watts,  and 
serve  as  an  excellent  dummy  antenna  load 
over  the  frequency  ronge  50  to  more  than 
1000  MCS  in  52  ohm  coaxial  line  circuits. 

Some  of  th*  outstanding  features  are: 

1.  Directional  coupler  pick-up  probe 
which  eliminates  high  frequency  reso 
nant  responses  and  errors  duo  to  slight 
deviations  in  the  load  impedance. 

2.  Rugged  construction  for  field  ana 
laboratory  uso. 

3.  Hermetically  sealed  and  ruggedised 
indicating  instrument  in  accordance 
with  spocification  MlL-M-10304. 

4.  Two  spar*  crystal  roctifiers  supplied 
with  each  instrument. 

5.  Model  MM-S25  has  recently  been  os 
signed  the  Armed  Forces  nomenclature 
MEI2/U. 


M  SPECIFICATIONS  tei 

Impedance  52  Ohms 

Frequency  Range  50  to  o«er 

1000  MCS. 

Masimum  VSWR  1.2 

RF  Power  Scale 

Model  MM-625  120  watts  i 

Model  MM-626  40  watts 

Model  MM-627  400  watts 

Accuracy  —  5%  of  full  scole 

RF  Connector  Type  C  (Adapters 

available  for 
other  types) 

Size  6  x7'/ix  13-9/16 

Weight  9Vi  lbs. 


ElECTRORICS^jCOMPAirt' 
IRISTOL,  CONJECTICuf 

0ittH64/..4  »i<nMi  wt  r~ wiilneiWnl  ‘J.S.A. 
tCA  l•<«*:VlaNaMll  Ohr.,  t(.r.,  N.Y,  IMJC', 
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•  CONTACTS  • 

FOR  THE  FIELD  OF  ELECTRONICS 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDERS  FOR  SPOT  4  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  4  REPAIR  UNITS 
INCANDESCENT.  FLUORESCENT  MFC  EQUIPMENT 
NEON  SIGN  MAKERS  EQUIPMENT.  GLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Etc. 
Wet  Gins*  SLICING  4  CUTTING  MACHINES  for  Lata  Um 
TRANSFORMERS.  SPECIAL  4  STANDARD  TYPES 
EISLER  ENGINEERING  CO.«  INC. 

751  So.  13th  St.  Nowark  3.  N.  J. 


ELECTRO  PLATING 


$PECIAlt$TS  IN 

Silver,  Cedmium  A  Zinc 
Barrel  Plating 

Iridite  and  Cronak 
Processes 

To  Covoromont  $pocifi(Of/oni 
Govornmonf  Coftifio^ 


f 


EVEREADY 


PLATING  CO. 

ITSOFItST  AV.N.T.C. 
CM  ••iiaa 


6751  Bryn  Mowr  Ave. 


ELECTROFORMED 

WAVE 

GUIDES 


ALLIED  RESEARCH  & 
ENGINEERING,  INC. 

1041  No.  Los  Palmas,  Hollywood,  Calif 
Hollywood  9>S107 


WALKIE  RECORDALL 


Plcka  up  aound  up  to  AO  ft.  Recorda  cLNifcrencoa.  MB' 
turaa.  dlcutioa.  t-way  phone  A  aalee  tolKa:  while 
walklnc.  ndiof  w  flytiig.  Recorda  In  clo»^  brtefcaae 
with  "bidden  mike"t  Write  for  Ootailod  Lltoraturo. 


PURE  GUM  RUBBER 

•  Vacuum  Exhaust  I  Specialljlni  in  Molded 
^  .  I  Parts  for  th«  Ete:> 

•  Compression 

•  Sealing  I  Ph...  0Rani.'3-7jL16 
PURE  RUBBER  PRODUCTS  CO. 

16  MOORE  TERR.  WEST  ORANGE,  N.  J. 


REX  RHEOSTAT  CO. 


Shorted  Turn  Indicator 

for  qnmonod  oMk 


MICROMETER  FREQUENCY  METER 

Meosures  <ent«r  frequency  of  any  number 
of  trontmiHcrs,  AM  or  FM.  0.1  to  175 
mC  ,  0  0025' ,  eccurecy  Price  5220.00. 

LAMPKIN  LABORATORIES,  INC. 

BRADENTON.  FLORIDA 


MICA 

Gfeuio  Giata  Gasket  Mica  la  any  alao  ala#  any 
ether  larte  aiae  for  electrical  uae  buy  direct  from 
mine  owners  known  for  quality,  honesty  and  roa* 
sonaultness.  Airmail  your  roquiromonta  to 
ARUNA  BROTHERS 

3  Koolini  Road.  New  Delhi  (India) 

Cables:  "MUKTI". 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — tost  equipment 

rfonsmitftrs—<on  troll 

sub-ossembli«s 

TELETRONICS  LABORATORY,  INC. 

Wotfbury,  L.  1..  N.  Y.  Wasfbury  7o10da 


LEGAL  NOTICE 

STATKilKNT  RKQUIRKP  HY  THK  A<*T  OF  AUOl  ST 
24.  lyi2.  AS  AMK.MiKlt  KV  Tll>:  .ACTS  OF 
.MARCH  3.  1933.  AM»  JI  LT  2.  1946  Title 
39.  t'nited  Static  Co.ie.  Section  233) 


York  for  (n-tober  1,  19, ’.2. 

1.  The  name  and  addiesta  of  the  publisher,  exec,  editor, 
managiuk  editor,  and  liusinevs  manager  la:  FubUsher 
klctiraw-mil  thibllnhlim  Company.  Inc..  330  Weat  42nd 
Street.  New  York  S«.  N.  Y.;  Kxec,  Kdltor.  W.  W.  Mac¬ 
Donald.  330  Went  42ti<l  Street.  New  York  36.  N.  T. : 
Managing  editor,  V.  ZelulT.  330  West  4ted  Street.  New 
York  36.  Y'  :  Bu.dnea'  manager.  W.  B.  Blood.  330  Weat 
42nd  Street,  New  York  r>i5.  N. 

2.  The  owner  in:  M(‘i;raW'HiU  ^ubli^ihing  (Company. 
Inc..  330  Weat  42nd  Stres-t.  New  York  3C.  N.  T. :  Stock¬ 
holders  holding  or  more  of  sto^:  Curtis  W.  McOraw 
and  Donald  C.  Mc4>raw.  Trustees  for  Hitfold  W.  Me- 
iiraw.  Curtia  W.  Mi'iiraw  and  Donald  C.  UrOraw.  all 
of  330  Went  42nd  Street.  New  York  SO.  N.  Y.:  tNirtls 
W*.  kfcGraw  and  Harold  W.  McGraw.  Trustees  for 
Catherine  M.  Roek.  33u  West  42nd  Street,  New  York 

N.  T.;  (’urtl.n  W.  Mrflraw.  330  Went  42nd  Street. 
N**w  York  36.  N.  Y". ;  Donald  C.  McGraw.  330  Weat 
i2nd  Street.  New  York  36.  N.  V  ;  Mlldrod  W.  MaGraw. 
Nfadi«on.  New  Jersey:  Grace  W.  Mehren.  538  Arenas 
Street.  I.AJnlla.  Caltfomla:  Touclutone  4  Company,  e/o 
The  renn«i\lvani*  Company,  15th  ami  Chestnut  Btraata. 
Chiladetphla  1.  Pa. 

3.  The  known  '*nndholdem.  mortgagees,  and  other 
«iecurlty  hoMem  oenmg  or  holding  1  percent  or  more  of 
total  amount  of  boniD.  mortiiagos,  or  other  tiecurltlea  are; 


of  the  rompan\  an  trustee  nr  In  ; 

twin,  the  name  of  nc-.*nn  n.  . . 

•*Mrh  tn-  tee  Is  acting;  alao  the  statements  in  the  two 
paragrai>h«!  .show  the  Hfh^nfs  full  knowleilge  and  belief 
as  to  th"  cImimsteniv'A  and  comlitlnns  under  which 
Rtnckholdee^  and  security  holders  who  do  not  appear 
upon  the  hooks  of  the  ctimpan.v  as  trustees,  hold  stock 
.jind  securities  In  a  capacity  other  than  that  of  a  bona 

McOR.AW-TTIT.Ti  rrRT.ISTTTNG  rOMTANT  TNC 

Ry  J  A.  CKRAROI.  Vice  T*res.  4  Tret.s 
Sworn  to  and  subscribed  before  me  this  9th  day  of 


T'emher,  1952 

r«*FAL1  .  . 

tMc  Commission  etplres  March  3h.  in’ll) 


FTVA  G  MART.TN. 


Searchlight 

Section 

(('ontinued  on  the  oppo«4te  page) 


FLORIDA  INVITES 
ELECTRONIC  ENGINEERS 

BS-MS-Ph.O.  in  Electronics  or  Physics  for 
research  in  Microwave  Components  &  Re¬ 
ceivers,  Sonar,  Transistors,  Nonlineor  Cir¬ 
cuitry  &  Computers. 

Florida  location  provides  excellent  sports 
facilities  &  ideal  living  conditions.  Ex¬ 
cellent  pay  with  5*day  week,  liberal  bene¬ 
fits  &  profit  sharing. 

Send  resume  A  salary  requirements  to: 
Personnel  Pircctor 
RADIATION,  INC 

Box  Q  Melbourne,  Flo. 


Opportunity  of  a  Lifetimr 

N  E.  Monufocturer  employing  qpproximotcly 
400,  requires  top-notch  electronics  engineer  to 
ossume  post  of  Vice  President  in  chorge  of 
engineering  deportments.  Must  be  fomiliar  with 
hondling  militory  requirements.  Solory  $20,000 
plus  bonus.  Pleosont  town  within  eosy  driving 
of  lorge  cities.  Opportunity  olso  ovoilablc  for 
senior  project  engineers,  electronic  technicians, 
mcchontcol  engineers  ond  droftsmer* 

1**5793,  Electrorii.  a 
.•.;5u  \\  4:  .Sew  York  ii.  \  Y 


PROJEG  ENGINEER 

Prefer  research  experience  on  p>arts 
or  equipment  dealing  in  dielectric 
heating  or  servo  mechanisms.  Will 
conduct  tests  and  oversee  building 
of  model  equipment.  Should  have 
college  background.  In  reply  state 
age.  experience  and  education. 

1*-.58IH.  l-'lectronica 

52U  N  .MifhiKan  Avf..  CUi- Ago  11.  111. 


[UCTRONIC  MRS 

We  ore  looking  for  electronic  engineers, 
with  experience  in  the  development  of 
electronic  digitol  computers,  to  work  in 
the  development  of  business  machines. 
Plenty  of  opportunities  for  advancement. 

Write,  giving  full  details,  including  education 
and  experience. 

THE  NATIONAL  CASH  REGISTER  CO. 

South  Main  and  "K"  Streets 
Dayton  9,  Ohio  , 
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WILCOX  lUCTRIC  COMPANY.  INC. 
el 

KANSAS  CITY«  MISSOURI 
re^tilrtt 

ENGINEERS! 

with  £xp«ri«aca  in 

•  HF  and  VHF  ■yiinnu 

•  Anroooutical  E^iprannl 

•  AppUcotton  oi  Advoncnd  Circuit 

Tnchniqun 

•  AblUtp  to  combino  auociated  anqi- 

noorinq  tkiUn  in  oloclronic  sysloms 
alio  naadad 

PROJECT  ENGINEERS  (2) 

who  eoa  occepi  respeiitibilltT  let  sue- 
cmaIuI  completion  of  a  ftyetem  deeiqa 
Theee  poeitioae  ore  orailoble  in  o  company 
which  eupptiee  equipment  to  the  major  air- 
woye  oi  the  world. 

Wrtt*  ttetlnf  CivcRtiOfl  4 
PrefMcieaal  ItUtery  t«: 

A.  C.  HARRISON^  Director  el  Enqineertnq 
WILCOX 

ELECTRIC  COMPANY,  INC. 

1400  Chestnut  Street 
Kansas  City  27,  Missouri 


UHF  ENGINEERS 
UNUSUAL  SALARY 
UPPURTUNITILS 

Excellent  Opportunities  for  Ad¬ 
vancement  in  our  New  Research 
Laboratory  Furnished  with  Finest 
Equipment. 

Write  Giving  Full  Details  to: 
Personnel  Director,  Dopt.  A. 

eiRRS  MANUFACTURING  AND 
RESEARCH  CDRPORATIUN 

Janesville,  Wisconsin 


ELECTRONIC  ENGINEERS 

5  OR  MORI  YCARS  IXMRItNCl 

Small  electronic  research  and  develop¬ 
ment  loborotorv,  located  8  miles  outside 
of  Washington,  D.  C.,  hot  several  open¬ 
ings  for  senior  electronic  engineers.  De¬ 
gree  essential.  Voried  projects,  including 
considerable  Defense  work.  Liberal  sol- 
ories  dependent  upon  experience.  Excel¬ 
lent  personnel  policies. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Queensbury  Rood,  Riverdole,  Maryland 


ELECTRONICS  ENGINEER 

(iroiip  It'AtlPT  mjiilrM  to  tftkp  char(^  of  &n 
elfctronim  Uhoratfir^  ftitfRirfd  in  anal>ti(‘al  in«tru- 
mant  dt'«tli)pfiM»nt  ability  in  tMintanUona) 

cirrultrv  a«  nppliptl  to  A.e.  an*!  tl.r.  ampilflera. 
power  Mippliew.  Iiirtit  detection  detlrex,  thyratron 
cimiit'i.  <il>«*rlminatort.  maimetic  rlreultry  and 
fractional  )u«r<>e-powMr  motoia  deidrahle. 

Five  yearn  expenerev  or  ariranced  decrees  in 
lieu  of  part  of  thiv  ex|R*iience  reiiulred.  The  povt- 
tion  In  a  perniAntsu  tne  with  an  old  e«tabUnhed 
Instrument  eompanv  wtio  in  a  leader  in  the  field. 

8end  ri‘<iume  with  nalary  requireineotn  to: 

Personnel  Manager 
FISHER  SCIENTIFIC  COMPANY 

717  Forbes  Street  Pittsburgh  19,  Po. 


WANTED 

FACTORY  REPRESENTATIVES 

ALL  TIRRITORIIS  OPEN 

Racetnisad  tautlmeatern  Manufacturer  with 
larfe  veliiMe  meipMtnt  line  new  ineerperatint 
late  electrical  device  mhiI  eataMUli  natienal  re*. 
reMntatiee  te  liandU  increaaint  tales  eetentiai. 
Infiuiriea  arc  invited  trea  clcctrkal  er  allied  aalev 
enaineerina  Menciea. 

Thia  eeMipment  i*  eerehaMd  ky  Mch  induatriec 
aa  aircraft,  electrical  and  electrenie  manefac* 
terera:  puMic  etiiitica.  eil  eefepanics.  and  clectri* 
cal  cenatructien  er  inatallatien  firma. 

Our  Beetle  knew  ef  tkia  ad.  Resilea  eenfidcntial. 

RW.:7U.  Kh-r-tronirn 
330  H.  42  Si..  .New  )ork  34.  X.  T. 


RBPLIEfi  ( Bttx  So.):  A44reta  to  oHUrr  nrorref  yoN 
.V£ir  YORK:  S3»  H'.  itni  St.  fJOJ 
CHlCAiJO:  St9  .V.  Mirkinan  Arr.  fit) 

HAS  F#f.4.vr/8C0.-  $»  PQRt  St.  a> 


POSITION  VACANT 

ELEr*TRONICS  ENGINEERS  and  Chief  Elec¬ 
tronic*  Engineer  required  in  new  elertronioa 
division  of  eatabliahetl  cumpany.  Must  have 
cunaiderable  elet  tro- mechanical  development 
ex)>erienre  preferably  in  inntriimentation. 
transducer*,  servomechanlct.  Salary — Open. 
These  positions  are  permanent  with  an  oppor¬ 
tunity  to  advance  with  an  entirely  new  protiuct. 
Control  Cells.  321  West  Douirtas.  Wichita. 
Kamutn. 

WANTED:  TECHMCAI,  Writer  for  etlltonal 
and  rewrite  work  with  large  research  ami 
development  organization.  Education  in  physics 
or  engineering  desirable,  but  the  ability  to 
write  clearly  and  an  interest  In  doing  so  is  es¬ 
sential.  In  reply  please  give  full  details  of 
education  and  experience.  P-56yi.  Electronics. 


ns  WITHOUT 
COllTGEDEtRElS... 

We  put  no  limits  on  your 
engineering  future!! 

•  Ars  you  capoblo  of  doinq 
tool  prolssstonal-levsl  snqi- 
nsoriaq  work?  If  you  hav*  dom- 
onstrotod  your  ability  to  do  first 
class  onqinooriaq  work  but  fool 
you  aro  boiaq  hand  cappod  by 
tho  lock  of  o  colloq*  dsqrs*.  qst 
In  loudt  with  this  company. 

WE  ARE  a  Largo  manufacturar  of 
Eloctronic  Equipmant  (Military. 
Ayiation.  Automotiya,  Talayision)  and 
hava  ovar  100-mUUon-dollar  backlog. 
Locatod  on  Eastern  Seaboard. 

•  There  ore  many  responsible 
positions  opon  in  our  organi- 
zotion  which  offer  unlimited  op¬ 
portunity.  Wo  want  thorn  tillod 
by  compotsnt  men,  rogordloss 
of  their  formol  oducationol  back¬ 
grounds. 


SULING  OPPORTUNITY  OPPlkBO 

WANTED — -.*t.\I.ES  Engineers  for  large  InduN- 
Irlal  tnatrument  manufacturer.  Prefer  men  > 
with  special  training  in  electrunics  and  gradu¬ 
ate*  of  recognizcfl  engineering  colleges.  W’ill 
consider  Mechanical  and  Themlcal  Engineers.  | 
Fine  opportun.ty  for  young  engineers  with 
sales  aptitude  to  connect  with  one  of  the  fastest  , 
growing  industrial  instrument  companies  >n  ' 
the  United  States.  Lm'ations'  Cleveland.  New  : 
York.  Chicago,  and  Philadelphia.  SW'-SSOH. 
Electronics  i 

POSITION  WANTID  , 

HRITI.*tH  !’H<JJECT  group  leader,  audio,  line  ' 
carrier.  R.F.  experience.  Masters  degree.  12e 
patents,  papers,  wishes  to  est.ablish  adName 
iM>ntacts  for  proje^-t  post  before  reaching  US 
early  lfS3.  _PW*-5RTS.  Electn»iiics. 

SALE.S  ENGINEER-  Graduate  KK  rornell.  At 
present  sales  manager  .ndustrial  electronics 
manufacturer.  Excellent  salF-s  record.  Ex- 
l>erlenced  putting  new-  product  across.  Desires 
position  greater  opportunity  Age  32.  married 
Prefer  eastern  I'.  S,  PW.j!*ii4.  Electronics. 


SELLING  OPPORTUNITY  WANTED 

I  REPRESKNT.XTIons  W.WTKD  Anieri  an. 

was  f«»r  past  several  years,  until  re»ently. 

I  rcpiem-ntattve  In  Mexico  of  natUmaPy  known  i 
:  U.  S.  manufacturers  of  electron  c  •  umponents  ' 
and  accessories,  now  established  on  West  Coast,  j 
seeks  similar  representations.  Excellent  Snles 
record,  highest  references.  Koni  cih  .lone*.  UT 
S.  Mentor,  I*asadena  3.  Calif. 

BUSINESS  OPPORTUNITY 

Basic  Patent  pending  and  pnr!|»1  demnnslr.i-  1 

tion  available  of  Os4i|los> m...  |e*ter  display 
j  system  giving  moving  words  rose  nscillo- 
*<o|>e  similar  to  New  York  Tunes  Ruildtng 
news  sign.  I'ses  20h0  cycles  Imnd  for  4o  words 
a  minute.  Envisage  reticulation  s  ■  'ae  to 
Musak  from  central  sender  for  news  sports 
and  advertising  in  bars,  concourses,  e''  Com¬ 
munications  apidicatinns  possible  Half  in-  ) 
terest  offered  to  firm  able  to  develop  and  ex-  I 
ploit.  Rr>-5943,  Electronics.  j 


NEED  TOP  FlIGHT  ENGINEER? 

S10«(M)0  brackst.  10  yaar  racord  qI  produc¬ 
ing.  Stabla.  Ragistarad  Profastioaal  Engi- 
naar,  patsnt  holdsr.  author,  saaior  mam- 
bar  IRE. 


520  No. 


PW-.M29.  Electronics 
Michigan  Ave.,  Chicago  11.  Ill. 


ADDITIONAL 
EMPLOYMENT 
ADVERTISING 
On  Pages  402  &  404-411 


RESEARCH  ASSISTANTSHIPS 

Fh  0.  condidotet  in  chemistry  and  M.  S.  condi- 
dotes  in  chemistry  electrical  engineering  (Elec¬ 
tronics).  chemicol  engineering,  physics  and 
geology  ore  wonted  by  o  South-western  Stotr 
University. 

These  positions  provide  port-time  rescorch 
duties  with  time  for  ocodemK  work  toword 
odvonced  degrees.  Stipends  ore  up  to  $2,150 
for  12  months.  Nonresidents  fees  are  waived. 
l*-5*56.  Electronics 

S20  N.  Michigan  Avo.,  Chicng*>  II.  III. 


QUARTZ  CRYSTAL  ENGINEER 

Exscrieiiced  in  latest  siati-productisn  terhsisues 
tor  Military  Tyaes  CR-S.  4  and  B  particularly  low 
frcssency  pressure  and  spacer  sisunts.  Unusual 
appartunity  fur  apfressive.  aualidsd  man  tu  bead 
up  develspsient  department  of  established  cosipany. 
Hiph  salary  with  extensive  benedts.  Reply  with 
full  history  to 

P-S948.  Elnrtrontcs 
330  W.  43  Ht..  Ny»  York  3«.  N  Y 


CANADIAN  FIRM 

well  established  in  Electronic 
field  wishes  to  affiliate  with 
U.  S.  company  to  manufac¬ 
ture  electronic  components 
(or  complete  equipments)  in 
Canada. 

Excellent  manufacturing  facilities, 
!  machine  shop  and  plant  with  fully 
trained  personnel. 

I  CW-S49«.  Electronic! 

130  W.  4!  St..  New  York  1«.  N.  Y. 
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experience. 


Engineers... 

Scientists... 

Mechanical  Engineers 
Electrical  Engineers 
Servo  Engineers 
Aerodynamicists 
Physicists 
Mathematicians 

Do  You  Know 
the  MELPAR  Story? 
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For  complete  information  about 
the  opportunities  available  for 
qualified  engineers  and  scientists 
write  fo 


PERSONNEL  DIRECTOR 

melpar,  inc. 

The  Research  Laboratory  of 
Westinghouse  Air  Brake  Co. 
and  its  subsidiaries 

452  Swann  Avenue 
ALEXANDRIA,  VIRGINIA 


ENGINEERS 

FOR  ATOMIC 
WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe¬ 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 


These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  'sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 

LOCATE  IN  THE 


Albuquerque,  center  of  a  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  'round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 

THIS  IS  NOT  A 
CIVIL  SERVICE  APPOINTMENT 

Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,N.M. 


V 


! 
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COOp/^ytA* 


GOOD^rYEAR 

^^AIRCRAFT 


RESEARCH 

AND 

DEVELOPMENT 


forge  the  KEY  to  America’s  future  In  the  AIR 

take  YOUR  place  .  .  .  with  GOODYEAR  AIRCRAFT 


The  continued  and  steady  growth  of  established  research  and  development  projects 
presents  a  number  of  unusual  opportunities  for  outstanding  and  experienced  men. 


ENGINEERS 


DESIGNERS 


SCIENTISTS 


Positions  are  available  in  our  organization  for  qualified  personnel  in  the  following 
fields: 

*  Electrical  Systems  *  Structures  *  Stress  Analysis 

*  Circuit  Analysis  *  Aerodynamics  *  Flight  Test 

*  Analog  Computers  *  Applied  Mathematics  *  Missile  Design 

*  Servomechanisms  *  Electronics  *  Dynamics 

*  Test  Equipment  *  Physics  *  Microwaves 

Openirtgs  also  exist  for  welding  engineers,  civil  engirMers,  and  mechanical  engi¬ 
neers  with  experience  in  metals  fabrication;  and  for  personnel  with  ability  and 
experience  in  technical  editing,  art,  and  motion  pictures. 

Positions  are  available  at  several  levels,  and  inquiries  ore  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  and  experience.  Liberal  salary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  you  qualify. 

If  YOU  are  interested  in  a  secure  future,  write,  giving  full  details,  to 
^  Mr.  C.  G.  Jones,  Salary  Personnel  Department. 


GOODYEAR  AIRCRAR  CORPORATION,  1210  Massillon  Road,  Akron  15,  Ohio 
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SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  in  booutiful,  sunshiny  Son  Diego  in¬ 
vites  you  to  join  on  “engineers"  engineering 
deportment.  Interesting,  chollenging.  essential 
long-range  projects  in  commercial  oircroft,  mili¬ 
tary  oircroft,  missiles,  engineering  research  end 
electronics  development.  Positions  open  in  these 
specialized  fields: 


Electricol  Design 
Mechanical  Design 
Structural  Design 
Structures 
Weights 


Servo-mechanisms 
Aerodynomics 
Thermodynamics 
Operation  Analysis 
System  Analysis 


Generous  travel  atlowonces  to  those  accepted. 
For  free  brochure,  write  Mr.  H.  T.  Brooks, 
Engineering  Dept.  900 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  DIEGO  12,  CALIFORNIA 


ELECTRONICS 

Research  &  Development 

POSITIONS  OPEN 

Cornall  Aeronautical  Laboratory.  Inc. 
hoi  eeveral  proleuionolly  chaUengiag 
and  rewarding  poeiHont  open  in  the 
Held  of  Electronic  Engineering. 

The  laboratory  was  acquired  in  Janu¬ 
ary.  1946,  by  Cornell  UnlTersUy  in  re¬ 
sponse  to  a  widespread  need  for  a 
stable,  highly  competent  research  or¬ 
ganization  in  the  aeronautical  eciencee. 
Since  its  acquisition  the  laboratory  hot 
grown  steadily  to  a  multi-miUion  dollar 
annual  contract  level  with  a  stoH  of 
over  850.  ' 

The  laboratory's  projects  deal  largely 
with  applied  science.  Typical  electron¬ 
ics  projects  include  computer  deeign. 
radar  and  microwave  applications,  pre¬ 
cision  instrumentation,  missile  guidance, 
telemetering,  and  complex  control  eye- 
terns. 

Professional  growth  of  staff  members 
is  encouraged  through  regular  eemln- 
ors,  attendance  at  meeUnge  of  edentUic 
societies,  a  graduate  study  tuition  re¬ 
fund  program,  and  constant  interchange 
of  ideas  and  discussions  with  senior 
level  scientists.  Salary  level  and  em¬ 
ployee  benefit  programs  are  on  a  par 
with  industry.  Whils  the  pace  of  proj¬ 
ects  is  high,  the  informal  orgonixation 
uf  the  lo' -oratory  tends  mors  toward  a 
friendly.  thoughl-stimulnUng.  academic 
atmosphere.  Practical  icientiets  and  en¬ 
gineers  worlc  closely  together  in  mak¬ 
ing  Important  contributions  to  America's 
scientific  progress. 

A  booklet  describing  the  activities 
and  interests  of  the  loborotory  has  re¬ 
cently  been  made  available  lor  distribu- 
Uon.  If  you  would  like  lo  learn  more 
about  this  unique  organisattai  or  He 
persoimel  needs,  please  feel  free  lo 
write.  No  obligation,  of  course. 

CORNELL  AERONAUTICAL 
LABORATORY.  INC. 

P.O.  BOX  235 

BUFFALO  21,  NEW  YORK 
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•  •  •  are  headed  for  a  belter  future 
—when  you  come  fo  RCA 


If  you  \\ant  to  work  where  you  enjoy  the 
highest  professional  recognition  among 
your  colleagues,  come  to  RCA.  Here 
your  accomplishments  are  recognized 
and  rewarded.  Here  your  future  is  bright¬ 
er,  through  challenging  assignments  that 
lead  to  better  opportunities,  better  posi¬ 
tions.  Here  you  set  goals  for  future  at¬ 
tainment  at  advanced  levels. 

If  your  talent  and  skill  are  not  being 
used  in  a  way  for  which  your  education 
and  experience  has  equipped  you,  come 
to  RCA.  Here  you  will  find  unusual  opv 
pjortunities  to  work  in  close  association 
with  distinguished  scientists  and  engi¬ 
neers  in  research  . . .  development . . . 


design  . . .  and  application  of  specialized 
electronic  equipment  for  military  proj¬ 
ects  as  well  as  for  an  ever-increasing  line 
of  diversitied  commercial  products. 

Positions  open  are  lifelong  career  opv 
ptortunities.  They  are  not  "temptorary” 
jobs.  Unlike  “feast  or  famine"  industries. 


RCA  has  forged  ahead  regardless  of  wtr 
or  depression.  You  can  continue  ad¬ 
vanced  study  at  recognized  university 
under  RCA's  modern  tuition  refund  pl^ . 
You  and  your  family  enjoy  outstand^g 
Comptany  benefits.  Yes,  your  futureilis 
better  at  RCA.  t 


LIFETIME  OPPORTUNITIES  FOR  ^ 

ENGINEERS— EUctronic  ...  EUctrical ...  Communication  ...  ' 

Mochanical . . .  Computor  .  .  .  METALLURGISTS  and  PHYSICISTS 

In  Rotoarch— Davolepmont— Dotifln— AppllcoHont  In  tho  following  floldM 

RADAR  •  MISSILI  OUIDANCI  •  SHVO  MICHANISMS  •  COMPUTUS  •  TRANStORMUS  AND 
COILS  •  NAVIGATION  AIDS  •  TILIVISION  •  ILICTRON  TUBIS  •  COMMUNICATIONS 
TICHNICAl  SALIS  •  IlICUONIC  IQUIPMINT  FIIID  SUVICI 


Sand  a  compinta  rSuMnd  at 
yaur  aducotian  and  asparlanca. 

Panonal  Intarviuwi 
oriuiigad  In  your  city. 


RADIO  CORPORATION  of  AMERICA 
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MAKE  THIS  yPUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


11.-  •  TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 

Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 

Write,  Wire  or  phone 

MR.  £.  O.  COLE.  DEPT.  J.  OCnOIX  KQOlO 

DIVISION  OP  BCNDIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phone;  TOWSON  2200 


die  XnMt 

CUcltcnic 


We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airliMme  automatic  electro-mechanical  control  equipment. 


ENGINEERS 

MECHANICAL  DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT  MEN 


ELECTRONIC 

MECHANICAL 


This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  on 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instniment  field. 

We  cite  a  few  of  the  good  reasons  why  you  might  like 
to  toin  our  organisation  . . . 


SALARY  increases  are  based  on  merit  •  We  hare  a  lunio 
and  lnltiati»e_lwo  week.  VACATION.  ,“aduJ 

HOSPITALIZATION  BENEFITS,  GM'i  come  a^uninted 

own  INSURANCE  PLAN— POSITIONS  industry. 

ARE  PERMANENT  dus  to  Iodq  tqbqo  •  For  the  conTvniB 

manuiacturinq  and  doToloplng  pro-  enginMrs  in  our  Ei 

gram—EWENSES  Incident  to  Inter-  :,T  .‘SIl*^»Se?hS;.i" 

views  and  moving  all  absorbed  by 

company— HOUSING  and  LIVING  •  EduealiontU  opp< 

CONDITIONS  among  the  bMt  and  Hn-  «gtoier‘ 

•St  of  any  along  Lako  Mlchlgone  koo  Vocotionol  Sch 

e  e  •  oU  inquirios  answorod — writ#  or  opply  •  • 
it  AC  SPARK  PLUG  DiVlSlON 


Program  of  ono  yoor  for  inoxporioneod 
•nginooring  graduatot.  Opportunity  to  bo- 
como  acquaintod  with  all  phoios  of 
industry. 

•  For  tho  convonionco  and  diroct  uso  of 
enginoors  in  our  Enginoorinq  Doportmont 
wo  hOTO  our  own  modol  shop  wboro  high- 
ost  Bkillod  mochonics  aro  omployod. 

•  Educational  opportTinitios  for  odToncod 
dogroos  orailablo  at  U.  of  W..  Morguotto. 
To^nical  onginooring  oilorod  at  MUwou- 
koo  Vocotionol  School. 


General  Motors  Corporation 


ENGINEERS 

ELECTRONIC 

pAOARpVOo^pOtt^ 


1925  E.  KENILWORTH  PL. 


MaWAUKEE  2.  WIS. 


MAKE 

1  YOUR  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTURE! 

Heavy  experience  in  system  onal- 
ysis,  circuit  and  component  de¬ 
sign.  Engineering  leadership  and 
monogement  ability  desirable. 

TOP  SALARIES 

If  your  skills  ore  now  being 
fully  utiliied  in  a  vital  defense 
industry,  p/eose  do  not  apply 

Kindly  send  resume  and  solory  requirements  to: 

The  W.  L.  MAXSON 

.CORPORATION 

460  W.  34th  St.  New  York  1,  N.  Y. 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  meckonicol,  elec- 
tricol  or  electronic  engineering,  physics 
or  engineering  physics  for  odvonced  de¬ 
velopment  and  design  of  speciol  equip- 
menf  and  instruments.  Prefer  men  with 
minimum  of  two  yeors'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediate  and  permanent  importance 
to  our  operotions.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  quolificctions. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rel.  Manager 
Research  &  Development  Oept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 
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SYSTEMS 

ENGINEERS 


For  design  and  instollofion  of  rodie  com- 
municoYton  systems  of  oil  types  in  HF« 
VHF  and  Microwave  bands  for  use  in 
foreign  countries. 


Applicants  should  have  experience  in 
either  radio  propogotion  studies  ond  an- 
tenno  design  or  in  the  applicotion  of 
telephone  and  tclegroph  terminal  equip¬ 
ment. 


These  positions  are  not  dependent  on 
government  contracts  ond  would  be  based 
in  New  York  with  occasional  overseos 
duty 


•  •  SERVOMECHANISMS  ENGINEERS 

for  rcMxrch,  desiim*  development  and 
test  assignments  on : 

•  Servomechanisms 

Gyroscopes 

Compuiors 

Autopilots 

•  Elearonic  Guidance  Systems 

Antennas 
Radomes 
Wave  Guides 
Telemetering 
Radar 

•  Nfitsile  Systems 

Elearical 

Mechanical 

•  Production  Test  Equipment 

Automatic  Go-No  Go  types 

•  Missile  Test  Equipment 

Systems  testing 
Components  t**sting 

•  •  ELECTRONICS  I  LIGHT 

TEST  ENG.NEERS 

to  install,  test  and  operate  elearonic 
guidance  equipment  in  high  speed 
bombers. 


Send  full  detoils  to 

Personnel  Dept. 

Radio  Corporation  of 
America 

RCA  International  D/v. 

30  Rockefeller  Plaza 
New  York  20  New  Yoi 


•  •  ELECTRONICS  ENGINEERS 


•  •  ELECTRONICS  TECHNICIANS 


for  held  testing  of 


•  Servomechanisms 

•  Guidance  Systems 

•  Telemetering 

•  Rixket  Power  Plants 


These  are  permanent  positions 
which  provide  top  pay,  opportu¬ 
nities  for  advancement  as  well  as 
numerous  liberal  benefits  includ¬ 
ing  special  insurance  and  retire¬ 
ment  plan. 


TWO 

ENGINEERS 


.  .  .  Two  angineeis,  mathematiciaas  or 
physiciata  are  needed  to  plan  and 
execute  theoretical  studies  in  two  gen¬ 
eral  problems  oi  communications  and 
control  lyslema. 

Exceptional  ability  and  a  Ph.  D.  or 
equivalent  experience  are  essential. 
Training  in  mathematics  and  statistics, 
noise  and  communication  theory,  and 
systems  analysis  necessary. 

Problems  involve  the  synthesis  oi 
reliable  mechanisms  from  unreliable 
components  by  parallelism  or  other 
means,  and  the  application  oi  informa¬ 
tion  and  noise  theory  to  radar  and  com¬ 
munications  systems,  both  as  applied 
to  guided  missiles. 

Send  resume  including  education, 
scholastic  record,  experience  and  refer¬ 
ences  to 


P.O.  Box  1 
Buffalo  5, 
New  York 


ELECTRONIC  ENGINEERS 


Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  the  design  and  development  oi  new  electronic  equipment.  Excellent 
working  and  living  conditions,  good  salaries  and  exceptional  employee  benelils. 
Write,  giving  full  details  including  education  and  experience.  Personal  Interviews 
will  bo  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  li  K  Sts.,  Dayton  9,  Ohio 


California  Institute 
of  Technology 

Jet  Propulsion  Laboratory 

4800  Oak  Grove  Drive 
Pasadena  3,  Californio 
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electronic  designers 

For  doslqn  and  layout  of  UHF  oqui 
mont.  MicrowoTo  compononts  ond  ly 
toms. 

radio  engineers 


ENSINEERING,  INC 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 


Minimum  S  yoars'  oxporionco.  For  ro- 
soarch  ond  dovolopmont  in  radio  and 
radar  systoros  and  compononts. 


engineers 


Experience  in  Desiqn  and  Development  of  Rodor 
ond  Sonar  necessory. 

Brood  knowledge  of  Seorch  and  Fire  Control 
Systems;  Servo  Mechanisms.  Special  Weapons, 
Microwave,  Antennos  ond  Antenno  Mounts,  etc. 
Mechonicol  Engineer  should  olso  hove  experi¬ 
ence  in  pockoging  of  Electronic  Equipment  to 
Gov't  specifications  including  design  of  com¬ 
plex  cabinets,  shock  mounts  ond  swoy  broce 
structures. 


Exporioncad  in  tho  design  and  dovolop- 
ment  of  compononts  for  tho  maqnotic 
deflection  of  Cathode  Ray  Tubes. 


What  can  Kollsman  mean  to  you? 


OPPORTUNITY 


The  progressive,  growing  Kollsman  organisation  offers  continuing 
opportunities  in  the  design  and  development  of  America's  finest 
o  rcraft  instruments* 


FIELD  ENGINEERS 


CONVENIENCE 


An  easy-to-reach  modern  plant,  located  in 
t  on  of  New  York* 


quiet,  residential  sec- 


Quolified  to  instruct  in  the  operation  ond  su¬ 
pervise  installation,  mointcnonce  ond  repoir  of 
Rodor.  Sonar  and  allied  electronic  equipments 
in  the  Field. 

A  chonce  to  grow  with  o  young  ond  progressive 
compony;  solory  and  advancement  commen¬ 
surate  with  obility;  liberol  vocotton.  sick  teove. 
9  paid  holidoys,  group  life,  sickness  omi  Occi¬ 
dent  insuronce  plans,  ond  o  worthwhile  pension 
system. 


SATISFACTION 


The  finest  facilities  ot  your  disposal  ....  friendly,  cooperative 
co-workers  .  .  .  many  liberol  benefits  including  completely  paid 
li!e,  hospitolixation.  surgical,  accident  and  health  insurance. 

Find  Out  For  Yourself  —  Contact  Kollsman  Todoy! 


Personnel  Office.  200  W.  Seventh  St. 
Plainfield,  N.  J.  -  Tel.  PI.  6  4806 


80-08  45th  Avenue,  Elmhurst 


ENGINEERS 


interested  in 


^COLCIR^ 

TELEVISION!] 

i  1 1 1 1  \\\\ssss;sS5 


0::e  of  our  client  companies,  a  well  known  electronic 
parts  manufacturer,  servicing  the  TV  and  Radio  field, 
located  in  the  Philadelphia  area,  needs  a  top-notch  Re¬ 
search  Engineer,  qualified  to  organize  and  direct  all 
research  and  development  activities. 


Sylvonio  is  teoding  the  field  in  its  develop¬ 
ment  of  on  all-electronic  compot  bic  color 
television  receiver.  Your  imoginotion  ond  engi¬ 
neering  talent  con  be  used  in  furthering  this 
development.  Here  is  your  chance  to  get  reol 
professionol  recognition. 

Sylvonio,  o  sound,  well  established  firm,  is 
still  exponding,  still  reoching  cut  for  new 
ideos.  If  you  ore  interested  in  cholienging  os- 
signments  and  definite  opportunity  for  personol 
growth. 


This  is  a  long  range  program  with  a  highly  successful 
and  well  established  company,  for  an  electronic  research 
executive,  now  well  situated  in  radio  or  televisi<*n,  who  is 
looking  for  greater  opportunity. 


This  position  pays  a  high  salary  commensurate  with 
the  responsibilities  to  be  assumed,  plus  usual  benefits,  and 
there  is  no  employment  fee  involved.  Confidential  inquiries 
by  calling  Kingsley  6-2300,  letter  of  application,  or  pre¬ 
pared  resume. 


All  replies  will  be  held  in  strict  confidence. 
Send  your  personol  resume'  to 


JOHN  WELD 
Supervisor  of  Imploymoni 
Oopartment  B 

Syfvania  Electric  Products,  luc. 

Rodio  &  Television  DivHiofl 
254  Rono  Street 

iffolo  7,  New  York 


PERSONNEL  SPECIALISTS 
WESTERN  SAVING  FUND  BUILDING 
PHILADELPHIA  7.  PA. 
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Transformer 

and 

Filter  Engineers 

Experience  with  toroidal 
coils,  design  of  wove  filters 
and  carrier  telephone  equip¬ 
ment  desired,  but  not  essen¬ 
tial. 

Company  is  engineer-owned 
and  operated.  Well  estab¬ 
lished,  financially  sound. 
Five  years  of  continuous  ex¬ 
pansion.  Future  prospects 
most  promising.  Suburban 
Kansas  City,  Missouri.  Sal¬ 
ary  open.  Contact,  stating 
qualifications,  Edward  J. 
King,  Jr.,  President, 

COMMUNICATION 
ACCESSORIES  CO. 

Hickman  Mills,  Missouri 
Phone  DWighi  5410 


CML 


ELECTROMIC  ENGINEERS 


At  least  2  years'  experience  in  design 
of  marine  communication  systems. 

ELECTRONIC  DRAFTSMEN 


5  years'  experience  in  communication 
ond  control  systems. 

WHAT  NUCLEAR  POWERED  SHIPS 
CAN  MEAN  TO  YOUR  FUTURE 

STABILITY  — *  Electric  Boot,  builders  of  tbe  world's  first  otomic- 
powered  submorines,  offers  you  o  permonent  position  on  its  technicol 
stoff,  where  there  hove  been  no  loyoffs  for  over  20  yeors! 

OPPORTUNITY - The  potcntiol  of  the  grcot  new  field  of  nuclear 

power  is  unlimited  At  Electric  Boot,  you  will  join  the  top  ronking  ship 
designers  and  builders  .  .  .  forge  oheod  in  this  exponding  industry  and 
pioneer  many  of  its  peacetime  developments. 

HIGH  EARNINGS-^Good  solory  provides  on  odded  basis  for  o  secure 
and  rewarding  future. 

BETTER  LIVING'  You  wilt  enjoy  o  relaxing,  leisurely  life  in  the 
ottroctive  community  of  Groton,  ConnectKut  (neor  New  London),  on 
Long  Islond  Sound  .  minutes  owoy  from  every  recreotionol  facility. 
Electric  Boot's  Housing  Bureau  will  help  you  relocote. 

NOW — Stort  your  future  in  nuclw  powered  ships  at  Efectric  Boot' 

Send  Compiete  resume  to  Mr.  Peter  Carpenter. 

ELECTRIC  BOAT 

Division  of  General  Dynamics  Carp. 
GROTON  CONNECTICUT 


Senior  and  junior  Electronic  Engineers. 
Physicists,  and  Physical  Chemists  are 
needed  to  work  on  a  lonq-rongo  ro- 
seorch  and  development  program  for  the 
Air  Force.  Both  basic  and  applied  work 
are  conducted  in  the  fields  oi  Solid  State 
Physics.  Infrared.  Computers,  Servos. 
Electronic  Components,  and  Systems. 

Complete  modem  laboratory  and  shop 
iacilltios  have  been  made  available 
through  tho  University  oi  Chicago  and 
many  interesting  problems  are  currently 
in  progrese.  This  is  a  new  and  expand¬ 
ing  program  with  continuing  positions 
and  excellent  opportunity  for  advance- 
mont. 

Wo  oiler  salaries  generally  prevailing 
in  industry,  as  well  os  liberal  vacations 
and  othot  benefits.  Applicants  mutt  be 
U.  S.  citisens. 

For  in/ormalion  write  or  call: 

Directar  of  Scientific  Personnel 
CHICA60  MIDWAY  LABORATORIES 

6040  South  Greenwood  Avenue 
Chicago  37,  Illinois 

BUtterfitld  8-6611 


I - ■  Piliiiii 

■  p  forNatidni 

INSTRUMENT 

ENGINEER 

I  Hi 

- 1  IliiliH 


for  Nationally-known  Industrial  Leader 

A  graduate  engineer  wich  10  years  practical 
and  theoretical  experience  in  tnscrumentacion 
will  find  this  an  excellent  c^portuoity  with 
H  ■  a  young  and  expanding  division  of  a  leading 

f|  p  |«  ■  company. 

I  ■■  I  «  I  Should  have  broad  background  io  elec¬ 

tronic  contfols,  design  and  d^elopment  of 
electronic  circuits  and  temperature,  pressure, 
electrical  aod^  hydraulic  inscrumentacioo. 

Bh  Position  is  id  Cincinnati  area,  in  a  modern 

ill  Advancement  opportunities  and  many 

Sund  complete  resume  te  P-S923,  Electronks 
S20  N.  Michigun  Ave.,  Chicoge  11,  lit 


APPLICATIONS 


EIcctricol  or  olectronic  eogiMcrt  with  d«- 
grtc,  to  act  os  liaison  between  fubo  ond 
set  monufoefurers  ond  or  superviso  relotod 
loborotory  problems.  Experience  not  noc- 
essory,  excellent  opportunity,  many  om- 
ployte  benefits,  good  pay.  Apply  or  send 
resume  to: 

TUNG-SOL  ELECTRIC,  INC. 

200  BlemitioM  Ave.  BloomfioM,  N.  J. 


ELECTRONIC  ENGINEERS 

rOR  OIIION  4  OfVIlOrMINT  WORK  IN 
RADAR 

COMPUTIRS 

OIGITAt  TICMNIOUIS 


tone  rotumi  nf  omporlenco  ond 
oO«cetlen,wlth  •olery  rogolromontA 
to 

Electronic  Eiijineeriiij  Compxny 
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715-19  ARCH  ST.  PHILA  6,  PA 

TcUphonvi  -  MARKET  7  -  6771  -  2  -  3 


SEARCHLIGHT  SECTION 


SOUND  POWERED  TELEPHONES 

S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.8.1.  A. 260  W.E.  0-173013 

A  E.  GL832BAO 
ANY  TYPE— SI4.S8  EACH 


MFD  VD<: 


MFD  VDC  Price  MFD 
I  MOO  $9.05  1 

.1  7000  R’d  1.79  .Ml 

.l-.l  70M  5.05  .035 

.1  75M  3.H5  .2 

1*1  75M  33.50  .35 

.075-  075  8KV  6.50  7.5 

.5  10  16.50  1-3 

1  lOKV  30.50  10 

.1  13KV  8.05  13.75 

1  15KV  45.M  15 

.045  I6KV  4.70  5 

.05  I6KV  4.05  3.0 

.075  16KV  8.05  7 

.35  30KV  10.05  8 

1  30KV  54.M 


VDC  Price 
35KV  $85.M 
50KV  34.50 
50KV  43.50 
50KV  85.M 
50KV  05.M 
330VAC  1.05 
3.S0VAC  1.05 
330VAC  3.05 
330VAC  4.10 
330VAC  4.50 
440VAC  3.10 
660  VAC  3.50 
660VAC  4.35 
660VAC  4.50 


GENERATORS  AND  INVERTERS 

EclipM-Pieneer  tvM  7i6-3A  (Navy  MMel  NEA-IA) 
Out»ut-AC  1 15V  I0.4A  600  to  I400ey.  Id;  DC  30 

Volts  60  Amos.  Brand  now . $36.50 

EcMpso-Pionoor  tyoo  1235-IA.  OMtput-30  Volts  DC 
15  Amps.  Brand  New-Oriplnal  Packinp  $15.50 

PE-216  lnvortors.26  VDC  to  115  VAC  400  cy  1500 

VA.  (Now)  . $46.50 

Pionoor  Typo  800-lB  lnvortor-26VOC  to  i20V  800 

cy  7  amp  AC  (usod) .  $22.65 

G.  E.  lnvortor-28  VDC  to  120  VAC  600  cy  750  VA 

Id  . $3‘<.50 

ATR  Invertor  6VOC  to  110  VAC  60  ey  7SW  $22.65 

PU-7  AP  lnvortor.28  VDC  to  115  VAC  400  cy  2500 

VA  (used)  . $75.00 

Eclipse-Pioneor  typo  I2I2I-IA  Inverter — Voltapo  and 
frequency  repulated— 24V0C  16  Amp  input— AC 

output  1 15V  3d  400  cy  250VA  0.7  PF  —  (New) 
$225.00 


OILMITES 


TYPE 

OM-6M3 

OM-60i5 

OM-610 

OM-635 

OM-650 

OM-601 


Price 

$  .45 


TEST  EQUIPMENT 

•  Gen.  Radio  475B  Frequency  Monitor  $200.00 

•  Gen.  Radio  66IA  Froq.  Deviation  Meter  $67.50 

•  I-72K  Sipnal  Generator  $M.50 

•  C-D  Quieteno  Filter  Type  IF.i6  110/220  V  AC/OC 

20  Amps  . *$9.00 

•  T8-I43/CPN  Oscilloscope  . *185.00 

•  Dumont  I75A  Oscilloscope  . .  *$225.00 

•  Gen.  Radio  757-PI  Power  Supply  ..  *$27.00 

•  A.  W  Barber  Labs.  VM.25  VTVM  *$86.00 

•  TS-lOA  APN  Delay  Lino  Test  Sot  .  $45  00 

•  TS-IO  APO-5  Calibrator  .  $75.00 

•  CWI.60AAG  Ranpe  Calibrator  for  ASB,  ASE.  A8V 

and  ASVC  Radars .  ...  $39.65 

•  CRV-UAAS  Phantom  Antenna  for  Transmitters  up 

to  400  MC  . $11.75 

•  3  CM  Pickup  Hern  Antenna  AT-46/UP ...  $9.05 

•  I-I36A  Sipnal  Generator— 10  cm . *$185.00 

•  BC-221  Frequency  meter  .*$125.00 

•  CW— 60ABM  Frequency  Meter— 10  CM  $97.50 

•  Weston  Model  I  D.C.  Milliameter  150/1500  MA 

with  leather  case  .  $75.00 

All  items  New  Except  Whoro  noted  *  (Exc.  Used 
Condition.) 


COAXIAL  CONNECTORS 


83-lRTY  $ 
83-lSP 
83-ISPN 
83-lT  I 

83-3AP  I 
83-33.\P  I 
S3-33F  i 
83-3iJ  1 


83-33R 

S3-33SP 

S3-33T 

&3-168 

83-165 

83-765 

63-776 


FULL  LIN€  OF  JAN  APPROVED  COAXIAL  CONNECTORS 

IN  STOCK 

UHL— 44— PULSE->8N— 8NC 


UG-7  .VP  $6.30  UCJ-22C  U$l.65  UO-37/n  $17.50  UO-102'U  $.80  U0176  U  $15  Ua-255  U$2.46 

UO-12  U  .95  lTO-23  U  1.20  UO-57B/U  1.85  U<}-103/U  .68  UO-177/U  .24  UG-2tiO/U  1.20 

UO-15  U  1.50  UO-23B  U  1.75  UO-5H  U  .80  00-104  U  1.40  UO-lH5'U  1.3.5  UO-261/U  1.30 

UO-18  U  I  25  UO-23C  U  1.90  UO-58A  U  1.15  UG-lOO  U  .15  UO-191/AP  .80  UfJ-262  U  1.-30 

U0.18B  U  1.60  U024  U  130  UO-59AU2.15  UO-IOS/U  2.60  M.\-195  U  .75  Va.273  U  2.25 

UG-19  U  1.80  UG-25'fT  1.35  UO-83  U  2.25  UO-IOO/U  2.60  U(i.l97/U  2,80  U0274  U  2.75 

UG-20B  U  1.80  UO-27  U  1.30  rG-85  U  1.75  ITO-U6/U  2.55  UG-201  U  2.25  U(i-275  U  5.50 

UO-21-U  .95  tT027A'U  2  95  UG-86  U  2.50  CW-159  U  60  UO-203'U  .85  L*0-276'U  2.75 

UO-21A/U  1.50  U(J-28A  U  3.75  UO-87  U  1.60  U(i-166  U  32.50  UO-206  U  1.80  UO-290/U  1.20 

UO-21B/U  1.35  UO-29/U  1.55  U(J-88'U  I.IO  UO-167/U  5.85  U(;i.224  U  1.20  UG-291/U  1.35 

UO-2lC'U  1.45  UO-30^  2.30  UO-89  TJ  1.35  UO-171  U  2.80  UG-236  U  3.85  U(i-306  U  2.95 

UO-22  U  135  UG-34'U  16.50  UO-OO'U  1.60  UO-173  U  .40  UO-245  U  2.30  UG-4U  U  3.25 

UO-22B  U  1.50  UG-36/U  17.50  UG-'J8^  1.85  UQ-175'U  .15  UG-254  U  2.75  UCJ-625  U  1.35 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M-358  M0277  PL-259A1  PL-325 

M-359  MO320  PL-274  SO-239 

M-35yA  PL-258  PL-284  |  S0264 

M-36IJ  PL-259  PL-293  TM-201 

COAXIAL  CABLE 

Price  Per  M  Ft.  If 09  I 

U.  .  $216.00  RC^26/l 

U  .  650.00  R(i-29  L 

U  ...  900.00  KC;-34  t 

r .  1250.00  RG-35/i; 

V .  1450.00  RO-54A 

U .  220.00  RG-55  L 

1%  ::  Jl5:oo  add  26 

U .  675.00  TIES  VI 


MISCELLANEOUS  EQUIPMENT 

AN/APA-23  Recorder  . . *“ 

I.82F  Solsyn  Indicator . 

8CR-$I$  eompl.  w/dynamotor  control  box.. 

Amporex  IB98  Gamma  Counter . 

Poworstat  1226— I I5/230V  input— 0-270V  out 

•®  9  amp . 

FIMAC-35T  lanixatien  Gaupo  ...  . 

B-7/AB8.2  Receiver  . 

Fl-S  1020  cycle  filter . 

BM-29  remote  control  unit . 

BM-14  remote  control  unit . 

BTA-IB  12/24  V  dynamotor . 

BC-I286-CM2  Receiver  . 

A8R-4  Radar  equip.  Complete . 

RCA  AVR-I$  Beacon  Rocvr . 

Navy  OP-14  Direction  Finder  complete 

CU -24/ART- 1 3  Antenna  Leadinp  Cond - 

T-SS/APT-S  308-1600  MC  Transmitter. 

Sola  IT  30807  Constant  Volt.  Transf.  250  V  A 
PP-l04/APT-$  RoctiSor  Unit  for  above 

BC-I0I6  Tape  Recorder . 

AN'APA-30  .  . 

BC-9I0A  Oscilloscope . 

BC-1068  Receiver  .  . 

ATI  and  ATK  TV  Blech  Equip  . 

BC.346  Receiver  . 

BTA-IB  Transceiver . 

T.47/ABT-I3  Transmitter . 

SpofOi  1821  vacuum  relay  switch  (P'O  AN 
ART.I3)  . 


sr.oo 

5.95 

49.50 

2.95 

8.95 
AM 

40.00 

12.95 
66.7$ 
16.90 

399.00 

4.95 
175.00 
49  00 

42.50 
3.M).00 
375.00 
147.50 

57.50 
Quote 
Quote 
Quote 
Quote 


93-C 

93-M 


49120 

49121A 


IV 1 63950 
I>-166132 


F>«-685696-5 

luS-689172-1 


Type  Price  Per  M  Ft. 

R<i-5  U .  $140  (K) 

RG-6'U .  180.00 

RO-7'ir .  85(8) 

R(;-8  U .  100  00 

RG-9  U .  250  00 

KG-9V  L .  275.00 

RG-IO'U .  240.00 

ROtWU .  100.00 

R012/U .  240.00 


2  <t>  LOW  INERTIA  SERVO  MOTORS 


KOLLSMAN — tS  V«lt  60  cycU  4  »l»n«  1500 

PIONEER— iil«47-2  A  26  toil  El-I  oci«  with  <•- 

rlurtion  pear . 510.50 

PIONEER  OK-13  115  »olt  400  cycle— IncludM  dMP- 

inp  ■ttgnal  g«-n«‘rator 

HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  nSV  60  cy.  Sec.  6250V  SO  MA— 12.5  KV 

insulation  . $18.50 

G.E  — Pri.  II5V  60  cy.  Sec.  6250'3650/2600V  56  MA 
12.5  KV  Insulation  . $18.50 


PULSE  TRANSFORMERS 

UTAH  il  UTAH  E 

G.E.  K54I3I8  Wostinphous#  I87AW2F 

G.E.  68G-627  Weetlnphouso  232-AW2 

G.E.  68G828  Woctlnphous#  232'BW.2 

G.E.  66G929GI  AN/APN-4  Block  Osr. 

G.E.  80GI3  Philco  352-7149 

G.E.  K.24686  PhllcP  352-7150 

G.E.  K-2469A  Phllco  352-7071 

G.E.  K.2744B  Philco  352-7178 

AN  APN-9  (901756-501)  Raytheon  UX-7350 

AN  'APN-9  (901756-502)  Raytheon  UX-IOOns 

AN  APN-9  (352-7250)  W.E.  D-lflSIO 

AN  APN.9  (352-7251)  W.E.  D-163247 

Westinphouse  132-AW  W.E.  D- 183325 

Westinphouse  I39DW2F  W.E.  0-104061 

Westinphouso  I66AW2F  W.E.  KS-S$$3 

Westinphou**  I76AW2F 


ANTENNAS 


AT-4  ARN-I  . 

AT-3eA  APT  (70  to  400MC> . 

AT-49  APR-4  (  300  to  3300MC)  . 

AN-65A  (P/0  8CR-52I)  . 

AN-66A  (P  0  8CR-S2I) . 

AIA-3CM  conical  scan . I 

ASB  Yapi— 5  clement  450  to  560MC . 

ASB  Yapi — Double  stacked  6  element . 

ASA  Yapi— Double  stacked  370  to  430MC.  .. 

RELAYS 

Siime  type  4AH— 20ail<l  4  me  DC  ceil— SPOT 


SPARE  PARTS 
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SEARCHLIGHT  SECTION 


We-331A 
WE-343A  IM. 
>%E>344A  2. 

WC.3MA  4. 


3R23 

3Ri4 

\H24y 

3Ri5 

3Bi4 

3B37 

3Bill 

3C:i4 

3C»7 

3r:37 

3031 

3031^ 


I3M  7C;T 
I2SN7(;T 


TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


GUARANTEED 

BRAND 

NEW 


IMMEDIATE 


DELIVERY  FROM  STOCK 


GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


Terms  30%  cosA  with  Ofthr,  batanct  C.  O.  D. 
unless  rated.  AH  prices  rret  f.  O.  B.  cur  wort- 
house,  Philo.,  Penna.,  subject  to  chon9t  with¬ 
out  notice. 

CABLE  ADDRESS  •  LECTRONIC  PHILADELPHIA** 


SYNCHROS 


ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 

OlO  SD  400  X  tJDsEl  C-Tt*4f 

SDG  *G  tJiFl  C-44VM-*  C>7tl4« 

IF  TDG  tJiGl  C-S4T01  C-TItM 

SG  tG  tnHl  C.S47T4-1  C.7MtO 

SN  A  tJIMI  C-««40S-t  C-7»411 

SSF  ■  tJSAl  C-444M  C-7M14 

SSG  M  1JSD1  C-«f40«-1  C.7t41S 

*CT  N  tJSHAI  C-774ie  C-7M74 

IJDSAt  C-7FJ11 

SYNCHRO  CAPACITORS  SYNCHRO  BLOWN  FUSE  INDICATORS 

SYNCHRO  BLOWN  FUSE  INDICATORS 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  A«CH  ST.  PHILA.  6,  PA. 

Telephones  -  MARKET  7  -  6771  -  2  -  3 
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9*62  mmfd  9«r  section.  6*34  mmfd  soctiono  In 
sorios.  Oottbis  coramir  end  plates  and  boar* 
inps.  Vo'  diam.  shaft.  S/16*  lent.  065  Plate 
spacinf  end  plates  louare. 

Stock  ,  IMre 

We.  S076.A  ^  Each 


4*22  mmfd  per  section.  3>I2  mmfd  sections  in 
series.  Sinple  ceramic  end  plate  I'^t*  square. 
V«*  diem.  I  '.4*'  Iona  shaft. 


Radio-Electronic  Voiucs! 


AIR  TRIMMER  CONDENSERS 


CAPACITY 

MANUFACTURER'S 

GROUND 

PRICE 

STOCK  NO. 

Min.  Max. 

NUMBER 

FIGURE  LENGTH 

LENGTH 

LUG 

EACH 

t937 

9.5  ~  7 

Hamm  950034 

D 

5/14 . 

3/3* 

1B^ 

5716*. 

ASPITAtld 

A 

9/16 . 

3/39 

T.a . 

..  tu 

5717.. 

ASP  *tGl** 

A 

9  16 

3  39 

Te  Pest  ■  . 

..  19C 

4090. 

ASP  4*tl1t 

E 

1*a1  4*  D 

3/39 

L.fi 

..  15< 

9939.. 

ASP  *17-1 

C 

5T6 

1  4 

T.a... 

90c 

571t 

T.lr.d  MM70.30 

D 

5/16 

3  39 

Rif  hi 

.  90« 

5719 . 

Hamm  699070-30 

D 

5  16 

1/3* 

Rifht 

..  90C 

931 .  . 

CAIM  4aiM1 

A 

9/16 

3 '39 

L.K . 

.  95C 

5790. . 

3  ,  27 

H.mm  117*5-1 

D 

5  16 

3/39 

Rif  M 

95C 

5791 

2.5  -  29 

Cemar  M490964-6 

D 

5/16. 

3  39 

.  9Sf 

5793 

ASP  **G1«0 

A 

9i6. 

3/39 

To  Pest 

t%t 

5794 

4.5  -  10 

OB7751E-15 

D 

5  16 

5  16 

Rifht. 

30tf 

5006 

S  30 

H.mfii  SBL-71t65-3 

B 

1  9 

3  39 

Bottom 

30e 

939 

Hamm  ESAM1070-3S 

D 

5/'16 

3/39 

L.fi 

40C 

5067 

S  S4 

H.mm  BL  7116S-4 

B 

1/9. 

3  39 

Rifht 

40r 

936** 

•  -  140 

ASP1«A34504  . 

D 

5/16  .  _ 

3  39 

Te  Post . 

5SC 

6194 

6  140 

ASP1«AS40*3 

E 

5'B'.  . 

1  4' 

D 

75C 

5796 

9  -  204 

OAK  114MS10 . 

F 

9/16 . 

3  32 

Tof 

9Sc 

iHiiihle  spartHi  Dlates. 

Via. 

(*  Hound  Shaft  Screwdriver  ad 

.VdjusU  both  »^ds. 

n  Ilexnut  Serewilriver  adj. 

K 

u.  \  KouDil  Shaft  Brrewdiiver  adL  w/Iocknut. 

K  <4  Hound  Shaft. 

F 

K.  U  Bakehte  Knob 

In-*.  .Screwdriver  adj. 

Fitt. 

K  Itouble  >:nd  I'late. 

RCA  and  KENRAD 
Individuallr  Boxed 
JAN  826's 

^5c  Im'lou  85r  ea 


HIGH  VOLTAGE  TRANSFORMER 


21. (HK)  mlt  lOOMA  lUlf  Wn'.  oil  filial.  Melun«>r 

Klwtrlc  I'o. 

$3oo.oo 


RAYTHEON 

Individually  Boxed 

JAN  VT-127's 

Hich  35d  each 

IDO  Let.  3  fo,  $1.00 


MICA  CAPACITORS 

Sin.  f  om  10  to  7.000  MMFD  in  CM20.  CM  30. 
CM3S  and  CM40  case  sixes.  Tan  mica  and  silver 

Complete  lilts  with  prices  available  upon  request. 


G.  E.  SATURABLE  REACTOR 

l’>  KVA.  SC70469  $10000 


2  VOLT  BATTERY 

Sipnat  Corps  Type  BB-54A  2  Volt  27  Ampere  Hour 
Storape  Battery.  Non-Spillable  Transparent  Acid 
Proof  Plastic  Cose  has  Built*in  Ball  Type  Nitrom¬ 
eter.  3*  X  4'  «  &'  Hiph.  Shipped  Dry  with  Acid  in 
Separate  Container.  Made  by  Willard. 

Carton  of  12  Si  $1.60  Each 
Stock  Price  #1  ac 

No.  5458A  Each  ^  I  *'9 


72  OHM  COAX 

Plostoid  RG-59/U  Coax. 

Stock  No.  Price 

5324A  1000  Ft.  Spools  $60  00 

5325A  100  FT.  Coils  7.09 


10  MFD.  —  600  VDC 


Diameter,  3^4'  hiph.  Bekelita  insulted  teriainals 
Stock  Prico 

No.  S958A  Each  'Of 


830  R  COAX  CONNECTOR 


MALLORY  M200R 
200  ohm  4  wott  Rheostot 
Stock  $25.00  IMc**  20^ 

lo  6I37A  per  100  Each 


TRANSMITTING  MICAS 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Primory  115  Volt  60  Cycle  1600  Insulation  Three  6.4  Volt 
Secondaries 


Horixontal  Halt  Shell  MountinB.  2*4"  x 
2  13/16"  MounttnB  Centers.  2  13/16"  x 
3^"  Cere  Sixe.  above  Chossis.  Soder 

Lu9  Terminals— All  Terminals  Marked. 


TERMS:  ■ 

Open  Account  to  rated  or  Aeceptafcle  ref-  ^ 
erence  accounts.  Others  Pre-payment  of  n 
25*4  decesit  with  order,  balance  C.O.D.  * 
Price  F.O.B.  Chicapo  and  subject  to  | 
chanpe  without  notice.  Merchandise  tub-  » 
Ject  to  prior  tale.  B 

ORDER  TODAY!  , 


SEARCHLIGHT  SECTION 


OIL  FILLED  CONDENSERS 


D.  C  WKG 
VoltM. 


I'.l  1  4'.*  3  4- 
1-1  4'.1  1  *'«3  1  4' 
1  1  4'i  3  3  4'«4  1,3 
J  1  4’.4'«4  1  »' 

3  5  i'  .  4  1*’  >  4  1.  t 
1-3'4'»3  1  f  «4  3/4 
1-3  4'x3  1/»'«4  3/4’ 


All  h«vt  ccrimic  inMil.l«d  Icrmin.!,.  All  an  NEW.  MMdnd  ii«in«  bf.nds 


Ifadio  Stifp/tis  Cofp, 


T32  South. Sherman  Street 
Chicago  5,  Illinois 
Phone:  HAr*ison  7-S923 


414 


December,  T952  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


r*ECISION  RISISTORI — V4  WATT— J0« 

1  1U.48  12  32  14  Wi  )>2  34  147.3  703 

2.3  10. H4  13  02  13. H  70  M  220  4  2.103 

3.3  11.23  13  52  10.37  103  8  301  4  3  300 

3  11.74  13  80  123  8  .3*6  «  ...... 

C  «H  123  414  .4  144 

PRECISION  RESISTORS— Vj  WATT— 35< 

.23  11  1  73  400  S.3O0  lO.UOO  lH.i»») 

.334  13  13  87  723  1  7.0181  10.700  37  i»8l 

444  13.3  07  8  853  7.3481  17.000  43.1881 

..i02  13  123  070  7.500  lO.SbO  47.0181 

.337  23  178  1.300  8.000  20.130  30.000 

.827  44.73  2.500  8,500  21.300  5«,0W 

.78  43  180  2.850  8.800  25.000  SO.OW 

I.OO  48  300  3,W3  10.000  28.887  SO.m 

8  1.01  32  210  4.0181  12.000  30.000  88,000 

”  1.33  55.1  235  4.283  14,823  W.JOO 

•!»  2.04  81  280  4.481  18,000  12.8M  lOO.im 

Sl»  8.23  85  270  5.714  15,760  13.000  180.UU0 

3.28  88.8  200  3.000  13.738  33.300 

^  8.80  80  208.3  18.810  33.888 

PRECISION  RESISTORS— 1  WATT— «S« 

2  .1  2.58  IS  80  428  7.000  SS.OW 

'2  .11  2.88  18  NO  1,330  8.230  38.000 

M  -2  2.8  28  123  2.213  0,000  08.^ 

2  .  31  2.86  30  250  2.250  10.000  «8,m 

■S  .861  38  270  2,550  12.000  70.000 

■3  l.Ol  3.10  45  8  312  3.300  80.000  84.W 

;S  1.188  8.21  84.28  420  8.221  08.000 

S  PRECISION  RESISTORS— 1  WATTS— 80* 

’.M  100,000  140.500  270,000  348.000  5»0.000 

.78  108.000  150,000  208.000  300.000  OOO.'SS 

.48  120,000  240.000  310. (HW  413,000  848. OIX) 

.58  128,000  280,000  320.000  820.000  58f>-2!JS 

.28  130.000  622.000 

.48  132,000  800  000 

MEGOHM  1  WATT  1  •4— $1.50;^ — 60« 

—  PRECISION  RESISTORS— 2  WATT— 75* 

4.388  8.000  6.000  10.000  19,017 


GEAR  ASSORTMENT 

orted  ce4rs.  MoA  are  fUlnlea*  lUcI  or  br4»i 


COAXIAL  CABLE  CONNECTORS 


18^  44  44 

.51.98  Uei78,'U  ll-tP 

_  Nl-lAC  18.42 

S3-1AP  .M 

83-lP  1.28 

70  83-lH  .12 

*  ^  83-lHP  .28 

83-U  .78 

_  83-IK  .48 

N.T-1RTY  .48 

R3-18P  .48 

K3-1BPN  .88 

8.3-lT  1.38 

83-2  A  P  l.*5 

174.85  S.V2J  2.18 

8S-2R  1.78 

83-22AP  1.44 

rr  188  83-22R  .48 

S3-22tiP  .48 

*■  “  S3-16N  .18 

H.V185  .18 

UO-U'II  1.78 

Ua-21/U  .48 

rO-21B  U  1.38 

i:0-22  U  1.38 

Ur,-22A  U  1.48 


TIMING  MOTOR 

•  RPM  11SV  M  CTC 


400  CYCLE  INVERTERS 

LMlond  E  Metric  Co. 

20  28  V.U.l-  .  Nl  A.  »0()0  R  P.M.  Ihit: 


3  AC  PUSES 

Amp  Per  IM 
3/4 .  $4.M 

I . 

4  .  3.M 

6 .  3.M 


DELAY  NETWORK  —ALL  1 40012 

T  114-  Approx,  l-t  micro  mc.  drUy . \  tM 

AC  LINE  COilDt  •  ft.  lomt  with  molded  plug  I6r 

BALL  BEARINGS 

Mft.  No.  Il>  OD  Tbick.  Price 

MRCM3t-l  5  12  6  12  I  $3.75 

MRC76i4-l  5  6/64  6  15  64  9/16  3.96 

MRC.'Ttil-lM  4  1/8  5  9  32  3/4  2.99 

MRC196M2  1  17/64  2  7/16  25/64  1.79 

MRC164MI  1  13/'64  2  7/16  25/64  f.M 

PederelLSIl  1  1/8  2  1/2  5/8  1.79 

Norma  8tlR  I  1/8  2  1/8  5/8  1.76 

Federal  AS4I  1  1/16  1  1/2  9/32  1.96 

Schats .  3/4  1  3/4  9/16  1.66 

Norma  263S  5/8  19/16  7/16  .66 

ND9262><:i3M  I '2  13  8  13^8  1.66 

ND  3266  25'64  1533  11 '32  .66 

NH  R6  3  8  7, 8  7  32  .46 

MRC39RI  M  32  1  1/S2  5  16  .49 


NEW  COAXIAL  CABLES 

Price  per 


Price  per 
1666  Ft. 
$196.66 

389.66 

679.66 

479.66 
96.66 

366.66 


$146.66  R('f22U*. 

186.66  RG22AU. 

8.9.66  R0  24.... 

1‘  166.66  KG26U.. 

V..  296.66  RG29«... 

U.  279.66  RG34/U.. 

246.66  HO  35 _ 

r  166.66  ;  RG41*/U. 

1  U*  196  66  .  H0  54A/U. 

246.66  R0  55*... 

,  f  2U.66  RG87*/U. 

496.66  ;  HO  58*.  . 

r  966.66  HO  58A/1;' 

1296.66  I  RO  59*.  . . 

V  ...  1496.66  I  HGe2*... 

.  226.66  I  RO  77* .  . . 

.\dd  25%  for  orden  leai  tbao  500  teet. 

No  mtntmiim  ocdcp— otbm  250*  mlnl^iIRm. 


OIL  FILLED  CONDENSERS 

V.D.C.  Price  MPD  V.l 

5<>  88.38  .38  3. 


Price 

53.38 


.V5  84  13/3; 


NEEDLE  BEARINGS 


UNIVERSAL 
I  JOINT 
ALUMINUM 

V4"  hok  X  i/j“  0.0. 

IVt"  85< 


TOKlUViTOX  ItlOK  4*  eitlP 


Brand  New  Meters — Guaranteed 

nia.  D.C.  $3  9$  0  wi  Amp.  1»  2H'  $2.50 

la  !>«:.  lwguf..(SEAlf  »  4  KV»  $5.75 


SELENIUM  RECTIFIERS 

Frill  Wave  2>M)  M\ 


sMirtment— W  fuet. 


TYPE  "J”  POTENTIOMETERS 

too  8.8.«  1..900  l/4d.8. 

150  8.8.  2.0UO  1/4 
;i00  S.8.*  !  8-8. 

400  8  S.  3.000  3  H 
500  8.8  ,  4.000 

1.000  3/8  '  $M0  3  4* 

l.UOO  8  8.  >  lOK  5/8 

*  Split  Lockinp  Bushinp 


SOUND  POWER  HANDSET 

BRAND  NEW 

Includre  5  ft.  cord. — n«>  Iwt 
trries  or  F'xternal  ptiwer  souri'f 


$1.25  EACH 


OIL  FILLED  A.C.  CONDENSERS 

V.A.C.  Price  I  MPD  V.A.C 

750  $6.49  15  440 

MO  7.96  !  4.4  375 

(MO  9.99  •  25  3.30 

MO  9.45  I  20  330 

MO  4.99  4  ^10 

MO  4.49  I  3  33U 

MO  4.39  '1.75  330 

MO  3.99  20  220 

MO  2.95  7.S _ 220 


TYFE  **23**  POTENTIOMETERS 

Ohma  Shaft  Obma  Shaft  I  Ohma  Shaft 

lOOU  3.8.  30K-10K  3/8*1  1  Mef.  1/2* 

lOK  5/18'  3K-9UK  1/4*  i  1  Mc«.  S.3. 

15K  8.8.  '  1  Meg.  8.3. 

SD — Screw  Driver  •—Split  Locking  Buabloc 

t— with  Switch 

_ RRICI— $2.00  EACH _ 


POSTAGE  STAMP  MICAS 

mmf  ininX  mmf  minf  mmf  mmf  mmf  mfd  mid 

10  40  70  125  240  400  A80  .0016  .004 

20  47  76  135  25i>  430  800  .002  .0044 

22  50  80  160  270  470  H20  .0027  .005 

23  51  82  160  300  500  910  .003:1  .006 

24  56  90  175  330  510  .001  .0036  (MM5 

25  60  100  180  360  580  .0012  <1068 

S3  62  110  200  .3;i)  600  .0013  .00821 

39  120  220  390  650  0015  .01 

Price  Schedules 

10  mmf  to  S20  mmr  .  .V 

.001  mmf  to  0016  S4 

(102  mfd  Uj  00K2  mfd  l.ir 

■  01  mfd _ ^ _ _ _ _ -W 


JONES  BARRIER  STRIPS 

$6.17  3— UIW  $6.27  9— 141Y 

W  .21  4—141  .24  S— 142 

.2*  6—141  .29  2—150 

.59  5_i4iHW  .41  3—150 


1.N34  Crystal  IHode 


Dywaaiatar  DM  33A 


Chekw;  30  Hy.  SOMA  #. .  .$1.29;  $HY.  >6  MA  O. .  .7Be 


Power  Tae  Switch -OMSfITK  («31S-5  Tape) 


TIME  DELAY  RELAY 

Raytheon  CPX  24166 
I  Min.  Delay.  11$  V..  60  Cyelo 
JS  semnd  recrcUng  time  Kprina  return  • 
kllrrrmiltch  contact.  lU.V  •  Holds  ON  aa 
UeiK  RR  pimer  Is  applied  •  Fully  Cased  • 
ONLY  . $4.50 


«hortiBc  11A  l.V)  V.  A.i' 


71aior— Imlustrial  Timer  Cnrp.  1$  min.  r«i  15  min.  Mf 
cuntinuuuR  115  V.  A.C.  FuHt  raatKl  Plur*  into  octal 
sorket  . .  ■  . . . $$.$0 


SILVER  MICAS 

mmf  mmf.tnmf  mml  mmf  mmf  mfd  mfd  mfd 
10  60  100  170  360  510  .001  .0024  0047 

18  51  no  180  37<»  .525  .0011  .0025  .005 

22  56  115  20K  390  660  .0013  .0027  .0051 

23  60  120  225  400  570  .0015  0028  .00.56 

24  62  125  240  410  680  .0016  .003  <106 

25  M  130  250  430  TOO  .0018  .0033  .0068 

27  68  135  255  470  HOO  .0022  .0039  .004 

30  75  150  260  4Kn  900  .0023  .004 

40  82  155  270  500 

Prk6  Scheduk 

10  mmf  U)  700  mfd  .  in 

0011  mfd  to  Oir2  mfd  .  2<i 

0022  mfd  to  OOn2  mfd _  .Vi 


Mike  Cenneetar  Amphenol  M)-$l  InterchaAgeabl' 
Amphenol  »0-M  cad  platetl . 


2J1G1  SELSYNS  ^ 

400  CYCLE  BRAND  NEW 


PULSE  TRANSFORMERS 

ITAIf  f»2‘;2  ■•27K  1»2K«  P34n 

wr:8TKii\  KliWTinr-  itieeirs  nmsio 

K8Ma<8;.  K.89MM.  K89862,  KfilSiei 

<;KNKnAL  KLWTUIC  80  (1-5 

JKFKKllSilN  KLFfTRIC  0-12.5-1.318 

hIMON  ('OIL -TU1<)4.H  TU1049 

alMi  3.52  Tt'iO  2A;  3.52  72.51  2A;  T  122‘»C21 


Arch  St.  Cor.  Croskey  Phila^3^Pa.  Telephone  Ritlen^use  6-4927 


ELECTRONICS  — December,  1952 


SEARCHLIGHT  SECTION 


PASADENA  8.  CALIFORNIA 


BOX  356  X  EAST  PASADENA  STATION 


PE  218  LELAND  ELECTRIC 

Outpat:  US  VAi  .  Single  Phaiie:  PF  >u: 
SIIO/SOO  cycle  150k  VA.  Input;  :5-:s  VDC. 
9:  ampe  8000  KPM;  Exc.  Volte  27.6. 

HK.AMI  NEW  .  $X».»5  ea. 


E-1616-2  EICOR,  INC. 

L.:  3  Phase;  US  Volts.  400  Cycle 
Input;  27. S  Volts.  9.2  Amps, 
lous  duly .  tT».3«  e». 


12116-2-A  PIONEER 

tlutput;  US  VAC;  400  eye;  single  phase 
45  amp.  Input;  24  VDl'  S  amp.  .$1H).00  eu 


MG  153  HOLTZER-CABOT 

Inpot:  24  V.  DCs  (2  ampa;  Ootpot:  115 
volta— 400  cydea.  J-phaae,  750  VA.  and  26 
Volt— 400  cycle.  250  VA.  VoUase  and  fre¬ 
quency  reffutated . $95.00  ea. 


10285  LELAND  ELECTRIC 

Output:  ns  Volta  At*.  750  V.A..  3  phane. 
4U0  cycle.  .90  PK.  and  26  volta.  50  anipa. 
aingle  phaae,  400  cycle,  .40  PF.  Input: 
27.5  V'D«’.  60  ampa.  cont.  duty.  6000  RPM 
Voltage  and  Frequency  regulated  $19.5.00 

10486  LELAND  ELECTRIC 

tlutput:  115  VAC;  400  Cycle;  3-Phaae; 
175  VA:  .80  PF.  Input:  27.6  D.C.:  12.5 
Amp;  Cont.  Duty . $!I0.00  ea. 


10563  LELAND  ELECTRIC 

Output:  115  VAC;  400  cyclea;  3-phaae; 
115  VA:  75  PF.  Input:  28.5  VDC;  12 
amp . $80.00  ea. 


SMALL  DC  MOTORS 

^Approx,  aize.  .  .  .4"  long  x  1  ^  dial.) 
(•enentl  Rlertiic  Type  5AB10AJ37.  27  volta. 
DC:  .5  ampa.  M  oz  Inchea  torque:  250  RF'M, 
ahunt  wound;  4  leada;  reversible.  $12.50  ea. 
General  Kleetric.  Mod.  5BA10FJ33:  12  oz. 
Inchea  torque,  12  V  DC.  56  RPM.  1.02  amp. 

$15.t»Oea. 

General  EleE‘trlc-Type  5I1A10AJ52C:  27 

volts.  DC.  .5  ampa.  8  ox  in<  hes  torque; 
145  RPM;  ahunt  wound:  4  leads,  reversible 

$I2..50  ea. 

General  Electric  Type  5PA10A.I18I>.  (27 
volta  DC;  1  oz.  foot  110  rpm  :  0.7 

amp .  $19.95 


5  RPM  GEAR  HEAD  MOTOR 


Gasoline  driven 
2-cycle  engine. 
Dual  voltage 

VAC: 

watt:  400  cycle: 
**  28  VDC:  14.3 

amp. 

BRAND  NEW . $296.00 

PIONEER  TORQUE  UNITS 

TYPE  12604-3-A;  Contain  rK5  Motor  cou¬ 
pled  to  output  shaft  through  125:1  gear  re¬ 
duction  train.  Output  ahaft  coupled  to  auto- 
ayn.  f<>llow-up  (AT43).  Ratio  of  output 
ahaft  to  foUow-up  Autoayn  is  15:1  .$70.00  ea. 
TY’PE  1260e-l-A:  Same  as  12604-S-A  ex¬ 
cept  it  has  a  30>1  ratio  between  output  ahaft 

and  follow-up  Autoayn  ...  . $70.00  ea. 

TYPE  12602.1-A:  Same  aa  12606-1-A  ex¬ 
cept  it  has  base  mounting  type  cover  for 
motor  and  gear  train . $70.00  ea. 

400  CYCLE  MOTORS 

AIKESKARCH:  115V;  40  CPS;  Single 

phaae:  6500  RPM;  1.4  amp;  Torque  4.6  In. 

oz.:  HP  .03 .  $10.00  ea. 

E.ASTEKN  .\IR  DEVICES  TYPE  JM6R: 
200  VAC;  1  amp;  3  phaae:  400  cyclea. 

60110  RPM . $12.50  ea. 

EASTERN  AIR  nEVICES,  TYPE  4S1B: 
115  \  .  400-1200  Cycle,  Single  Phaae 

$12.60  ea. 

AIRKSEARCII:  AC  Induction.  200  V;  3 
Phase.  400  <*yrle.  2  H.P.;  11.000  RPM;  8 

amps . $79.50  ea. 

AlHESE.ARni:  AC  Induction.  2nn  V;  3 
Phaae.  400  Cycle,  .12  H.P..  6500  RPM;  1.6 

ampa .  $25.00 

Ele<‘trlc  Motor:  PNT— 1400— Al— 1 A  Serial 
No.  207.  208  V.,  400  cycles.  3  phaae.  Kearfott 
Co..  Inc .  $17.50  ea. 

SERVO  MOTOR  10047-2-A;  2  Phaie; 
400  Cycle;  with  40-1  Reduction  Gear 
$10.00  ea. 
BLOWER  ASSEMBLY 

115  Volt.  400  Cycle.  Weatinghouae  Type 
FL.  17CF.M.  complete  with  capacitor. 
New  . $12.50  ea. 

BLOWER 

Kas>*«4qi  .\ir  Devlcea, 
Type  J^15  volt; 

400-1200  cycle?  alngle 
I  phase;  variable  fre- 


Mfg.  RAE.,  Type  7519.  115 
Volta  AD,  I>i*,  Fractional 
HP.  Overall  dimenalon: 

54"  . $12.95  ea. 

!40ta  of  10  $11.95  ea. 


METERS 

.A.M.METER:  IP’;  2"  lOO-lOO.  -ompletc 

with  external  ahunt .  $5.95  ea. 

.AC  Volt.  Weatinghouae.  Type  NA-35 — 3- 

inch  round  FS.-!0  MA .  $6.95  ea. 

AMP  .METERS;  D.C..  0*300  ampa.  3"  roun<i 
tyi-e  complete  with  external  ahunt. $6. 95  ea. 
EI..APSEI>  TIME  METER.  Aero  Instru¬ 
ment  Co  — Model  1001.  Records  operating 
time  of  AC*  electrical  and  electronic  equip¬ 
ment  Registers  up  to  9.999.9  hours  in 
1/lCth  hour  increment  .  .  .  then  automati¬ 
cally  lesctH.  Diameter  34"  with  glass  cov* 
ered  fa-e.  120  VAC;  60  cycle.  .NEW  $14,05 

MICROPOSITIONER 

Barber  Colman  .AYEZ  21S3-I  Polarize«i  OX. 
Relay:  Double  Coll  Differential  aenaitive, 
Alnico  P.  M.  Polarized  field.  24V  contacts: 
.5  ampa:  28  V.  Caed  for  remote  iHiaitionlng. 
synchronizing,  control,  etc . $12..50  ea. 


ALNICO  FIELD  MOTORS 

£  (.4pprnx.  ai/e  overall)  .  .  . 

.34  **  X  1  4  "  diameter) 
Beleo-Type  5069230:  27.5 

volta,  DC.  MdRPM 

$19.95  ea. 

PM  Motor,  I>elr«»  Type  r.306».3:0:  27  5  volt; 
DC  Alnico  Field;  10.000  r.p.m  .  iliinenaiona 
1*  X  1"  X  2"  long;  ahaft  extension  4".  diam¬ 
eter  0.125‘' . $12.50 

PM  Motor.  Diehl  Mfg.  SS  FD6-2I:  27  5  volt: 
1>C  Alnico  Field:  10.000  r.p.m.;  dimenalona 
1"  X  1"  X  2"  long:  ahaft  extension  4"  diam¬ 
eter  0.125" . $12.50 


BI.At  K  A  DEC  HER 
MOTGR  AN  94-32159- 
A.  Volta  amp: 

aeriea  12.000 

RPM.  1 '75  If. P  ;  Cont 
duty:  overall  alze  5-4"  x  3"  dia  $9.95  ea. 

SYNCHROS 

IF  SpeE'lul  Repeater  (115V-400  Cycle) 

$15.00  ea. 

2JII''3  (leneriitor  <  115-400  rye.  >  $10.00  ea. 

.M'T  f'ontrol  Transformer;  90-5U  Volt:  60 

'  yr . $.30.00  ea. 

5F  Motor  111.;  90  volt — 6<)  eye.).  .$60.00  ea. 
5G  Cienerutor  (  115  90  \tdi — Co  «  yc. » 

$.50.00  ea. 

5SDG  DifTerentlal  (Generator  (  90  9o  volta — 

40(1  i>.  1  . $30.00  ea. 

TRANSMITTER.  BENDIX  C-78248;  lir> 

Volt,  60  ('ycie  . $25.00  ea. 

REPEATER.  BENDIX  C-78410;  115  Volt. 

60  Cycle  . $3;..*>0  ea. 

REPEATER.  AC  synchronous  116  V.  60 

cycle  C-:s»»6.3  . $15.00  ea. 

iG  Synchro  Generator  (115/90  volt:  60 

cycle!  $7.5.00 

6G  Synchro  tienerator  ill.'.  90  volt:  6ii 

<VOle)  . $80.00 

ODG  Synt'hro  DifTerentlal  Generator 
v«.lt:  60  .-yf  [ft  .  ...  $80.im 

2.I.5F'|  S«>l«>n  Control  Tran*»former:  lo,5-.5.5 

VnlTs:  f.(!  «•>•(  le .  .  .  .  $.50.00 

•-MD.5.I*  >eK>n  Motor:  n:)-9!»  \..lts:  »;m  .  v.  l.. 

$50.00 

2JD5II  \I  Generator:  ll.'.-lor,  v«»lts: 

6“  '  ylc  $50.00 

•MIFI  t.ENERATDR;  US— 57.5  Volt;  4O0 


AC  CONTROL  MOTOR 

Diehl  Mfg.  Co..  FPE-25.7.  20  Volta.  2  ph 

1600  RPM.  .85  ampa . $15,00 

Diehl  Mfg.  Co.,  FPR-25-II:  75  to  115  volta; 
11  amps,  60  cycle.  2  phaae  2  pole.  Low  In¬ 
ertia  motor,  5  watts  output . $25.00 

AC  CONTROL  MOTOR.  DIEHL  FPE  49-2: 
115  Volt;  60  Cycle;  .32  Amp;  2  Phase:  OUT¬ 
PUT;  11  Watts;  2  Pole . $69..50e«. 


SENSITIVE  ALTIMETERS 


Pioneer  Senaitive  altimeters. 
0-35.000  ft.  range  .  .  (ali- 
brated  in  lOO'a  of  feet.  Baro¬ 
metric  setting  adjustment.  No 
hook-up  reciuired.  $12.95  ea. 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER 

Type  12076-1-A.  complete  with  tubes 


SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Ty|»e  F.IK4.3-9  (Single  Phaae  Rotori. 
Two  stator  windings  90’  apart,  provides 
two  outputs  e<iual  to  the  aine  and  cosine  of 
the  angular  rotor  displacement.  Input  volt¬ 
age  115  volts,  400  cycle . $25.00  eo. 

Diehl  Type  FPK-4.3-1  same  aa  FJE-43-9 
except  it  supplies  maximum  stator  voltage 
of  220  volts  with  115  volts  applied  to 

rotor  .  $2.5.00  e«. 

Armn  Remilver  Type  213044:  equal  in  size 
to  size  5  synchro:  55-60  cycle:  single  phaae 
primary.  2  phase  secondary . .  $79.50 


duty;  L  &  R  ^2 
bUiwer;  approx.  22  cu. 
ft. /min.  $15.00 

PIONEER  AUTOSYNS 

AY-1 . 26  Volt— 400  Cycle.  $6.95 

AV-5 . 26  Volt— 400  Cycle  $7.95 

AY2:D  . $25.50 

AY6 — 26  Volt — 400  eye .  $4.95  e». 

AY30D — 26  Volt — 400  eye . $25.00  ea. 

AY14D  . $14.00 

AY.34 . $20.00 

AY2<i — 26  Volt— 400-cyc . $12.50  ea. 

j  «  ay . .  GENERATORS 

Eclipse-Pioneer:  716-3A 
(Navv  Model  NEA-3A) 
OUTPUT:  115  VAC: 

10  4  amps;  800  cycle:  single  phaae;  28.6 
VDC:  60  amps  2400  rpm;  spline  drive; 
self  exciting;  wt.  602f. 

BR.\NI>  NEW  in  original  box . $39.95  ea. 


2.11111  DIFFERENTIAL  GENERATOR; 

—57.5  Volt  ;  400  cycle .  $I2..5- 

2.IIGI  CONTROL  TRANSFORMER;  5: 
57  5  Volt.  400  cvrle . $7..5( 


SYNCHRONOUS 

Mfg^^  by  Diehl  ai^ 

<Bmntlties  Available.  4^^ 

RIPEATEKs  . $20.00 

TK  \N emitters  . $20.00 

Immediate  Delivery 
AIL  EQUIPMENT  FULLY  GUARANTEED 

All  prices  net  FOB  Posedena,  Calif. 


SYNCHRONOUS  MOTOR 

Reiiland  Elertrlr;  3  phase:  220^440  volt: 
l/3rd  HP.  60  cycle;  1800  r  p.in  :  frame 
5?203:  cont.  duty:  40*  C  rise.  Star  con¬ 
nected;  ball  bearing:  mounted  in  1  HP 
frame  . $49.50 
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SEARCHLIGHT  SECTION 


TYPf 

4S  Spaciitl 

HK9V 

iirso 

VTS2 

HK72 

HK73 

IMTII 

FUI05 

203A 

211  ... 

2I7<: 

242<'.. 

244A 


TYK  ^mcc 

iMA  29.H 

44«A  l.H 

446H  S.4t 

4MTH  4S.M 

430TL  4$.M 

464A  9.9$ 

471A .  2.7S 

■'>27  IS.M 

WI.S30  !.$• 

141.SS1  22.S9 

M  L5U  17.S0 

:ma.  i>  2S.M 

TOIA  7.S9 

:03A  S.9S 

703A  3.H 

:07A  . ,  17.9$ 

707B  27.M 

714AY  17.9$ 

71SA  7.9$ 

71SB  U.M 

7IM: _  2$.M 

717A..  ..  1.9$ 

7UAY/KY  4t.$« 
7I9A..  29.S9 

721A  3.9$ 

722A  3.9$ 

723A/B  .  .  24.9$ 
724A...  .  4.9$ 

724H  .  $.M 

72SA .  9.9$ 

72AA. .  24.M 

72«B .  S$.M 

726C .  «9.M 

72tAY _ 27.M 

MIA _  1.M 

M2 .  4.2$ 


4J31 

4J32 

4J33 

4J3: 

4JSS 

4J9M 

4J41 

CSB 

5HPI 

SHP4 

U  Pi 

5D21 

&JPI 

SJP2. 

&JP4. 

HK6AK; 

Mil 

c:6A. 

r.nj  .. 

7BP7.  . 

:dP4 

12AP4 

ISR... 

ISR  . 

NR16 

Ft*l7 

RX21 

rr.s3 

3ST 


2S0TI. 

274 A 

274B 

304TH 

3A4TI. 

3e7A. 

S19A 

91IA 

312A 

323A. 

.327A. 

32t  A .... 

350A. 

3S0H  .  .  .  . 

357A 

36aAS  . 

37IR 

3MA  . 

3MA  . . 

3«4A 

MX  4041 

4I7A 


lN2t 

IN21A 

lN21lt 

1N22 

1N23 

1N2S 

IN23A 

IN23B 

IN27 

1N43 

2B22 

2R26 

2<:34 

2<:44» 

S<:43 

21:44 

2D2I 

2B22 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 


Field  type  X  Bond  Spectrum  Analyzer,  Band  8430* 
9580  Megacycle!. 

Will  check  Frequency  and  Operation  of  various  X  Band 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes. 
It  will  also  measure  pulse  width,  c-w  spectrum  width  ond 
Q  or  resonant  cavities.  Will  also  check  frequency  of  signal 
generators  in  the  X  bond.  Can  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  Available  new  complete 
with  all  accessories,  in  carrying  case. 


Also  available  of  new  production  TS239A  Synchroscope. 


Other  test  equipment,  used  checked  out,  surplus. 


TSKI  SE  K  Bond  Spectrum  Analyzer 

TS3A/AP  Frerfuency  and  power  meter  S  Band 

RF4A/AP  Phantom  Target  S  Band 

TS10  APN  Altimeter  Test  Set 

TSI2/AP  VSWR  Test  Set  for  X  Bond 

TS13  AP  X  Band  Signal  Generotor 

TSI4/AP  Signal  Generator 

TS15' AP  Flux  Meter 

TS16/AP  Altimeter  Test  Set 

TS19  APQ  5  Calibrator 

TS33  AP  X  Band  Power  and  Frequency  Meter 

TS  34AP  Western  El  Synchroscope 

TS34A  AP  Western  El.  Synchroscope 


T3S/AP  X  Band  Signal  Generator 
TS36  AP  X  Band  Power  Meter 
TS47  APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TSIOO  Scope 

TS102A/ AP  Ronge  Calibrator 
TS108  Power  Load 
TS110/AP  S  Bond  Echo  Box 
TS125  AP  X  Band  Power  Meter 
TS126  AP  Synchroscope 
TS147  X  Bond  Signal  Generotor 
TS2S1  Range  Calibrator  APN9 
TS270  S  Band  Echo  Box 


TS174/AP  Signal  Generator 
TS175  Signal  Generator 
TS226  Power  Meter 
TS239A  Synchroscope 


SURPLUS  EQUIPMENT 

APA10  Oscilloscope  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APRSA  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


Cables: 

TELSERSUP 


MINIMUM  ORDER 
25  Dollars 


YOU  CAN  REACH  US  ON  TWX  NYl-3235 


Large  quantities  of  quartz  crystols  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others 
Quortz  Crystal  Comparators. 

North  AmerKon  Philips  Fluoroscopes  Type  80. 
Lorge  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


SPECIAL 

Wide  Bond  S  Bond  Signal  Generotor 
2700/3400MC  Usm9  2K41  or  PD  B36S 
Klystron,  Internol  Covity  Attenwotor, 
Precision  individuolly  colibroted  Pro- 
qvency  meosuring  Covity.  CW  or  Pulse 
Moduloted,  externolly  or  internolly. 
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ELECTROLYTIC 

CAPACITORS 


POWER  TRANSFORMERS 


SELENIUM 

RECTIFIERS 


FILTER  CHOKES 


DYNAMOTORS 


AUDIO  TRANSFORMERS 


Chas.  Rosen  Phone:  DIgby  9-4124 


SEARCHLIGHT  SECTION 


For  oporotint  lurplui  *e«r,  toy  trail 
••tt.  etc.  Ooeiates  from  1 15V.  60  c 
pliet  24  VAC  at  1.2  Amp.,  herm.  tealed  ^ 
and  rased  A  Great  Buy  at  Only  ^ 


SA4A  'APA-1  Motor  Drivon  Coatlol  Ant. 
Soritch  DPOT.  Conllnuouo  Oporotlon  from 
24VOC.  Complettly  Encto«^  S 

MP-22  MAST  BASE  Mobile  Antenna  Mount 
SAIA  A^-l  Altitude  Umit  Switch  tor 
APN-l  Altimotor 

ALTITUDE  INDICATOR  for  ARN-1 
C-117-0  Final  P.A.  Coil  for  BC6U  2-).S  MC. 
Variable  Link 

RA-74  Power  Supply  for  Supor  Pro 
i-17  ARC-S  Junction  for  ARC-S 
J-22  ARC-5  Junction  Rot 
SUPERSONIC  CRYSTALS.  Rochelle  »alt 
MOTOR,  24  *dc  S  HP  MM  rpm.  New 
TV  LEAO-IN  WIRE  3M  ohma.  Hl-Q, 

t-O'LoM  $i7.St/M 

RC  SM  ANTENNA  TUNING  UNIT.  NEW.  . . 
R9  APN-4.  New.  With  Tuboe 
tDS  APN-4.  Now.  With  Tubot  and  Cryatal  . 

A -62  Phantom  Antonna  . 

2  Motor  Chohe.  IMO  MA.  20-144  .  0/ 

Suporeontc  Cryrotal  Head.  M-1.  22-2TKC 
HI.2 . 


TWIST 

PRONG 


RECTIFIER  TRANSFORMERS 


wvoc 

4S0 


:  II5V.  M)  Cy.  Sen  2RV^3.IA.  26V/li.4A 
7.3V'I4A 

210^215-220  22'/2'’0'23V240V.  60  Cy. 
II  I0^.5'5VCT  w  35A 
1 15V  60  Cy  Sec:  20  V  lOA 
H5V  60  Cy.  Mc:  fl.lV  ^  I.SA 
1 13V  60  Cy.  Sf:  16.5V  3.5A 


Comb.  Trawoformoro  IISV/SO-M  cpa  Input 
CT7SR  Mi  I  titV/.SA.  2XSVCT/0.2A.  O.IVCT/ 

SA.0.1V/.SA  . $12.05 

CTJS-2.«iiVCT  '.2A.  SV/SA  . 5.0S 

CT-ISA  SSiVCT  .MSA  O.IV/.OA.  S.3V  'l.tA  2.tS 

CT-IS4  42iiV.ii2A  12KV  Toot.  SVCT/SA  12KV 

Toot.  I.IV  i.SA  S4iOV  Toot  U.0S 

CT-$41  lOM  10  MA.— 02SV  S  MA.  26V  4.SA 

2I2.SV  lA.  6.3V  @  3A  16.0S 

CR  02$  360VCT  .140A  6.3VCT  3.6. 

6.3VCT  lA  3.0S 

CT-626  ISMV  .160A  2.S  U.  30  .IM  O.OS 

CT-On  UOV  .200A  33.2M.  $V,10. 

2.S  10  .  .  4.0S 

CT.3C7  SMVCT  .OSO  A  SVCT  3A .  2.2$ 

CT-OOA  2ill0VCT  .010  A  6.3  lA.  2.$VCT.7A  3.2S 

CT-403  SSOVCT  .026  A  SV /3A  2.7$ 

CT-On  $t$VCT  .OMA  $V'SA.6.3V/6A  .  4.2$ 

CT-4$6  tOOVCT  30  MA  6.3V  1.1A.  SV '3A  3.4$ 

CT-IM  OMVCT  IMMA  6.3V /1-2A.  $V/SA  4.0$ 
CT-031  StSVCT  M  MA  $V  3A,  6.3V  6A  4.0$ 

CT-442  S2$VCT  7$  MA  SV  2A.  10VCT/2A. 

SOV  2MMA  ....  3.0$ 
CT-720  $$•-•- S$0V  2$0MA,6.$Va.SA  0.0$ 

CT-4M  6M-0-OOOV/.OOA.  2.$VCT  '6A.  6.3VCT/1A  6.40 

CT7-$01  SSOVCT  2M  MA.  6.SV  OA.  6.3V.  SA .  6.40 

CT.444  2SO-A-230V '.OOSA.  SV  M.  6V/2.$A  .  3.40 


G.E.  RELAYS 


CR2792B116A3 

SPST— 50  Amp  Contact*.  Operatoi 
froin  22-30  VOC.  Coil  Ro*.  200 
%  IMLmU:  Ohmi  Comolotoly  encloeod  in  tran*. 
linl^3  oarent  olaatic  ease,  which  may  bo 
removed  for  adjustments  . .  ().59 

GE#CR2791Bn6W3 

Same  at  above,  except  additional  terminal  brouiht 
out  from  contact  arm . Cl  TA 


GE#CR2791.F100D3  ^ 

Differential:  DPST.  Norm.  opon.  ^ 
Dual  coil.  1500  ohms  per  coil^-M  LJ 
Ma.  Operatini  Current.  Contaota:  ^ 

™  *"’• . $2.25 

GE#CR2791F100G3 

Same  as  above,  except  ha*  axtra 
lA  contact.  Rated  5  Amp  €9  3 


Fllanspwt  Tramfprmor*  IISVSO-M  cp*  inpul 
Horn  Ratlnf 

FT -674  O.tV'l.SA . 

FT-U7  4V  16A.  2.SV '1.7SA . 

FT-lOl  6V/.2$A  . 

FT -024  S.2$V/  21A.  2i7.7SV  '6.SA  . 

FT-024  2i26V ’2.5A.  16V/1A.  7.2V  7A.  6.4V  lOA, 

7.  6.4V,  2A  . . 

FT-463  6.3VCT1A.  SVCT  3A.  SVCT  SA 

FT-S$-2  7.2V  /  21.SA.  6.SV  6.0SA.  SV  '6A.  SV/  3A 

PT-OM  16V  a  4.$A  pr  12V  (4  4.SA . 

FT-SOA  6.3  T.SA.  2x2.SV  7A  . 

rT-A27  2-5V  2.SA.  TV  '7A.  TAP  ISV  '2.SA.  16KV 

TEST  . 

FT-6M  6.3V/3A7MVTo*t  . 

FT-f73  4.SV'^.SA.  7VTA  . 

FT -too  2iSV  A  SA.  20KV  Te«t 


GE#CR2791D101F3 

h  All  Ceramic  Insulation.  DPDT, 

Mri  Coil— I2VOC.  100  Ohms  OCR. 

lllr  Contacts  desipnod  for  fast  opora- 

tien.  Rated  at  5  Amps.  C]  25 


GE#CR2791B106J3 

3POT.  5  Amp  contacts.  Coil  rated 
22-30VDC.  150  Ohms  DCR.  Con- 
tacts  are  desipned  for  fast  opora- 
tion.  and  enclosed  by  clear  plastic 

'»«'■  $1.35 


GE#CR2791B106C3 

SPOT.  Dual  Contacts  will  handle  20 
Amps.  Coil:  I8-26VDC  125  Ohms 

OCR  $1.25 


Spocial  Fll.  Trantformora  -M  cps 
PrI.  Vpits  Socondario* 

220  440  3x2.SV  SA.  3KV  Toot 

2.SV  ISA 

220V  2x40V  .OSA.  2x$V  SA 

U.6V  lA 

220V  24V  0.6A.  5V^3A.  6.3V  lA. 

6.SV  TA  . 

230V  2.$V  6,SA..., . 

230V  2xSV  27A.  2UV/$A . 


THESE  RELAYS  AVAILABLE 
IN  MFRS.  QUANTITIES 


Spocial  Plat#  Transf armor*  -60  cp* 
Horn  Pri.  Valt*  Socandario* 

STP-413  230V  230  .0SA.230V  .OSA 

STP-4M  220  440V  136VCT  3.SA 

STP-81S  248  440.  3ph  1310V  .67A.  6KV  Tost 
STP-129  230V  38S0V  3.12KVA 

STP-t23  137V  222VCT  .3A 

STP-OOB  SOV  2x7S0V  .OOIA 

STP-622  210  720  230  SOMV  lA 
STP-MS  210  220,  230  S$0-0-S50V  .3A 


Spocial  Camb.  Transfarmor*-  60  « 
Horn  Pri.  Valt*  Socand^o* 

STC-16A  220V  260V  . OSA.  IMV  lA. 

6.3V,  4.2A 

STC-609  220V  220V/ SA . 


UNIVERSAL  SUPPLY  KIT 

Delivers  230V  '»  40MA  DC.  From  II8/220VAC. 

60  Cy.  Kit  consists  of  l-tTX  Traniformor.  |.S  Hy 
40MA  Choke.  2-8MFD  di  450V  Filter  OC 

Cond.  1-6x5  Tube.  A  preat  buy  at  only 


INTERPHONE 

AMPLIFIER 

Easily  converted  to  an  ideal  latar- 
Communications  set  tor  office,  home 
or  factory.  Oripinal.  New  YC 
w,  conversion  diapram 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.0.0. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 
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I  MICROWAVE  COMPONENTS 


[4^  CYCLE  transformers! 


THERMISTORS  VARISTORSi 


131  Liberty  St.,  New  York  7,  N.  Y.  DentWfl  Choi.  Rosen  Phene:  DIgby  9-^124 


TEST  EQUIPMENT 

S4ffn«l  Gmi.  RCA  TUA.  S7A-SM  MC 


0-IMI73:  VliJeo.  fUtIo  =  Olinu  ImKI’ 

2^1'*  .  $I2.M 

C.C  A. .2745  .  S».w 

G.E.K..2744.A.  11.5  KV  High  voltAfn.  3.S  KV  Lrm 
vditgge  JfMt  KW  oppr,  (270  kw  max.)  1  iiUrr(H«r 

or  1  tnhrroNrc  w  tfW  I'PS .  $39.50 

W.E.  0109271  HI  V9lt  input  pulM  Trantfariuer  $27. TO 
G.E.  K2450A.  Will  rccpt?9  HKV.  4  mlcro-^rcoml  polM- 
oil  pri.  arcoodarj  14KV.  IVak  puwnr  out  lou 

KW  O.  E  . $U.t9 

Q.  E.  K274SA.  Pul’to  Input  Utte  to  magn«^rf4i. .  $30.M 

Ray  UX  TttO  I'ulaf  Output  P1I.  5r.  ate.  41f  $7.50 

Ray  UX  0442-  PuLtp  liim!«U>n-40T  -h  40t .  $7.50 

Ray  UX  7301  .  $5  00 

PHILCO  352.7250,  352.7251.  352.7207 
UTAH  9332.  9270.  9MI. 

RAYTHEON:  UX0003.  UX9908  . $5  90. 

W.E.:  0.100310,  D.I0030.  RO  9000,  KSOOa 


MICROWAVE  ANTENNA 

equipment 


AT49A'APR  lltnailtNincl  Coolcal  300- 
J  .{  3300  MC.  Trp*  N  kVed  IA8  HllOWNt 

$12.50 

u  A8.31 /APN.T:  10  rm.  PolTrort  In  Lurlte 

ff  lull  Ta|w  V.  9'lttlng  Cnax  Knfd. $22.50 

Relay  Syatttn  ParaOellc  retUrton  approx, 
range  3«M>u  to  dwu  Mr.  IHmenslun*  4  H*  x  3'. 

. $100.00 

Dtpola  far  above . $12.00 

TOY  **JAM’'  Radar  rncating  antrnna,  lU  rm.  30  deg. 

bram.  II5  V  AC  dnte  .Nru . $350.00 

Parabolic  Peel.  lUdtation  pattern  approx.  35  deg.  In 
hdiieontal,  33  deg.  in  vertiral  planes  .  .  $35.00 

Cana  Antenna.  A.h  12.5  m*r.  i(M»A-33nA  mr.  Htiih 

'iipp<»rted  with  type  ‘W'’  connector .  $14.50 


APQ  IS  PULSE  MODULATOR.  Pulen  Width  .5  to  1  1 
Micro  Rep  Rep.  rate  034  to  I34R  Ppa.  Pk.  INrr.  out 

35  KW  Energy  0.010  Joules . $49  00 

TPS.3  PULSE  MODULATOR.  I’k.  power  50  amp.  34 
KW  (130U  K«  pki:  puls*-  ate  2uri  IM*8  1.5  mlcitHiec 
pul<4e  line  Impedance  50  uh:nx.  Circuit  nerle-t  rliarging 
xer-don  of  IN’  Resifinance  tvpc  Vsex  two  T05  .V»  ax 
rectlfterx  115  T.  400  cycle  input  New  with  all 


30'  SIGNAL  CORPS 
RADIO  MASTS 

Cotiiplete  set  for  ererthm  of  a  full  flat  top  antenna,  ttf 
rugge<l  plymoid  ron«tnirtlon  telew^^plng  Into  3  ten- 
f««t  nectionx  for  easy  stowage  and  transportatina.  .\ 
perfect  xet-up  for  getting  out.  Supplietl  complete:  2 
complete  masts.  har«1ware,  shipping  crate  Hhlpplng 
wt  approx.  3U0  Dh.  HIg.  Coipx  .No  2\3RR-333  A 

A5I4A/aK  10  Clif  btek  up  dipole  a-ss,  c«»mp1ete 
w /length  of  coax  and  -N  '  c<4inectorx  $150 

AS46A'AP6.4  YagI  Antenna.  5  element  arrax.  $22.50 
30*  Paraballe  Reflactor  Spun  .Munanum  dixh _ 54.55 


DELAY  LINES 


D-I65I54 

0-170499: 

imp 

0-I55997: 


.  1  Vi  micronec . .  . 

RCA  255655-552.  3.3^  mc.  1400  ohn». 


PULSE  NETWORKS 


■  A  G.E.  Ngra-5-3fl60-MP3T  RKV  ‘-E  '  dr 
colt.  3  aactinns  .5  mlrroxepond.  StWW)  rpfl 

60  ohms  lmp*-dance  .  .  $6.56 

I5A— 1-405-50:  15  KV.  **A’*  CKT  1 
mlcronec.  4«W>  PPS.  .50  ohm«  Imp.  5OT  50 

G.E.  Mrtr.  <.3  04  R101  m  s  24  4051  50P4T: 
SKY  -tr-  CKT  Dual  Vnlt;  I'nll  1.  .9 
aeetlona.  O.M  Mlcrotiep.  f»10  PPS  50  ohmx  Imp.: 
ITnlt  3.  5  Rerttoax.  3.34  microxee.  405  PP8.  50  ohmx 

Imp . 56.50 

7-5E3-I-205-67P.  T.5  KV  -E'*  Circuit.  1  micronee. 

300  PPR,  67  ohmn  Impedarce  3  aectlonx . $7.50 

7-5E4- 16-60.  67P.  7.5  KV.  -E"  Circuit.  4  sectlonx  16 
micranee.  60  PI*H.  67  ohnix  impedance  ......  .$15.00 

7.5E3-3-205-67P.  7.5  KV.  ’‘Y.  "  Hrcult.  3  mlcronec.  300 

PPR.  67  ohrrH  Imp.  S  nectlonx . $12.50 

2755:  lOKV.  SSunec..  rS  PPR.  5«)  ohmn  Imp... $27.50 
9754:  lOKV.  O-SOttaar.,  750  PPS.  50  ohms  imp.. .$37,50 


RIGHT  ANGLE  BEND,  with  flexlhU  coax  output  n, 

iin  U^p  $6 

SHORT  RIGHT  ANGLE  BEND,  with  preMWirinng  n 

pie  .  W 

RIGID  COAX  to  m-x  coax  •onnertof . . .  $3 

STUB-SUPPORTED  RIGID  COAX,  gold  plated 

lengthx  Per  length  .  .  - 

RT.  ANGLES  for  ahme  .  Al 

RT.  ANGLE  BEND  fl*  L.  OA  '9 

FLEXIBLE  SECTION.  15'  L.  MaU  tn  «-male 
T*'  RIGID  COAX.  BULKHEAD  FEEP  ▼■  '•U  <’» 


10  CM  GUN-SIGHT  ANTENNA 


Rplierlcal  Itadome  llouxe  IWre  Motor.  IKxh,  $*eed 
and  (lunmount  TOTAL  DIAMETER:  .\pprux.  15 
Inches.  DISH:  \T  Dlam  FEED:  IMpole  and  dUk 
vertex.  SCAN:  Coolcal  at  3400  RpM  BEAMWIDTH: 
35*-30*.  PYitire  unit  may  he  pressurised  iip  to  l.”» 
Ihxdn..  and  eoergy  may  he  fed  by  any  Saxlble  coax, 
cable.  Complete  unit  with  drira-motor  and  ra- 
d«*me  . $325.00 


I'  I  '  j'  wavaguida  In  5'  length*.  1*0  39  flange  to 

r<:40  rover  . par  lattftb  $7.50 

Ratatini  faints  xupplied  either  with  or  without  deck 

mounting  With  V<»40  flanges .  aaall.  $17. “0 

Rulkhaad  Feed-thru  AtaatuMy  . $15.00 

“ —  -  Gau9«  Sactlan  1.5  Ih.  gauge  and  press 


Praxsure 

nipple  .  , 

Prassura  Gnuaa.  15  lha.  .  . . . $2.50 

Dual  OscMIetar.  Mnunt.  tTlxck  to  harit)  wHh  rrxxta) 
i.’  .iint,  tunahl-  tennlnatton  attenuating  xhtim. $15.90 
Diractienal  Caualer.  vr.-40/V  Take  off  36  dh.  .  .$17.50 

TR-ATR  Dualexar  nectlon  for  above. .  $6.50 

Wavaaiiide  Seetlan  IS*  long  rhoka  to  eover  45  deg 

twlxt  A  214*  radlii*.  90  deg.  bend  . 94.50 

Twill  90  deg.  cboke  to  cover  w/prea  nlnple.  .56.*0 
Waveaiiide  Sactiani  SH  P.  long  gUver  plated  with  chr>be 

flange  ...**’* 

Ratary  jaint  eh<«ke  tn  rhnke  with  deck  monntlng.  917.50 

3  em.  mitered  elbaw  "E  "  plane . $12.00 

UG  39  Flaeaei  $.85 

90  daaree  elbawi.  or  •*1!”  plane  3S*  radlu*  $17.50 

45  rteanw  twlit  .  .  'A  M 

APS-4  Under  Bally  Asxemhly,  leas  tuhea . $375.00 


(AN  PrtwMWlaa  115V.  455  Cydaa) 

Stack  NatNifa  Piiaa 

3S2-7539  645VCT  A2S0MA.6.SV'.9A.6.3V^6A. 

SV  '6A  $$.49 

792724  9555  6655  «*  32NIA  6.5$ 

12531  4S40V  2$5MA  17.S5 

KS9$64  S555V  355MA.  SV  15A  23.S5 

$2JiS3  ll.SOfV  3.$MA  14.6S 

KS966T  niVCT  .177A.  1715VCT  .IHA  6.79 

SS3-7271  755VeT  3S9MA.  C.IV  6.9A.  6.3V.^3.$A 

6.3  .56A.  $V  CA  6.9S 

3S2-7675  2X2.$V  ^$A  2KV  TEST  6.3V  2.2$A. 

1359  1555  7$  OV  hk  .tOSA  7.4$ 

352- 719C  U4tV  1.2SMA.  2.SV  1.7SA.  2  SV  1.7SA 

SKVTaat  3.9$ 

353- n76  325VCT  S6NIA.  4.SV  3A.  6.3VCT  25A. 

2X6.3VCT/6A  4.7$ 

NA6499-1  2.5V7.7$A.  6.3V  2A -SKVTaat  2.39 

951692  11V  9A  2.49 

991699-S01  2.77V  04  4.2SA  3.4S 

951C9t-$61  955V  7$MA.  156V  .MA  4.29 

UXtSSSC  955VCT  .M7A.  SV  3A  3.79 

NA64tS.l  ttaVCT  6SMA.  SVCT  3A  3.69 

T<48652  76avCT  85IMA.  SV  3A.  6V  1.7SA  4.2S 

3S2-7039  25MV  6MA.  356  VCT.  IISMA  '  $.9$ 

K$  9336  1196V  S6MA  TAPPED  67$V  2.SV  SA  3.9$ 

M-7474319  6.1V  2.7A.6.1V  .64A.  6.1VCT  21A  4.2$ 

K$  6964  2TV  4.3A.  6.3  2.9A.  1.2SV'.53A  3.9$ 

$2C5i6  S2SVCT  I5MA.  6.3VCT  2A.  SVCT  2A  3.7S 

32333  450VCT  ISRNA.  6.4V  2.SA.  6.4V  .ISA  3.U 

66G6S1  11S5-6-11S5V  2.7$ 

8tG19l  6VCT  .mm  KVA  1.7S 

362433A  6.3V  9.1A.  6.3VCT  6.SA.  3.SV  3.SA. 

2  SV  3  SA  4  6$ 

K$  944S  S92VCT  llfNIA.  6.3V  9.tA.  SV  3A  S.39 

K$  966$  6.4  7.SA.  6.4V  3.6A.  6.4V  2.SA  4.79 

ALL  CT 

79G36G1  656VCT  36MA  2.6S 

M-747411$  2t05V  .927A  4.9$ 

SS^US  20t7V  .992A.  46SV  .6A  UV  16A. 

6.3V  23.$A.  6.1V  l.SA.  SV  9A. 

2X2.SV  1.7S  17.9S 

TNASSATIN;  IISV.  456  CV 

OUT:  7S-125V.  6.9  Ampt  12.95 


MAGNETRONS 

Tuba  Tuba  Tuba  ^ 

llt7  ti49  TtOBY  1 

1131  ll«1  7t5-A  I 

iJtl  700  730-A  A  I 

UtS  706  OK  6t 

tJt6  ti6t  OK  61  fMl 

tJ3f  3J31  OK  60  ifiSI 

1137  5J30  1156 

1J3S  71  soy  fJ3t  ^ 

1139 


IV,*  X  5b'  on.  $10.00 

)  I>.  1  16'  wall  aliiro- 
.  par  ft.  7Se 
le  Hold  plated  $6.50 
•N"  TaKKiff  35  db 

. 527,9$ 

Takeoff  3.5  db.  cmip- 

. 984.95 

r.  Hroadliand.  $22.50 


Slut  Tuner  Attenuator  W  E.  guid* 
Bi  •  Di-ectianal  Coupler.  Trpe  * 
counllng 

Bl- Directional  Coupler.  r<i-r>3. 

ling  . 

Waveauide-to-Type  “N**  Adaptor 


KBAND—'/2"*V4"W.G.  1.25661. 

AP$-34  Rotatint  iaint  .  .  ■  $49.50 

Rifht  Angle  Bend  K  or  II  Plane,  xpe«'tf>  onmhinatlnn 

.g  coupling-  .l.-iM-d .  .  $1:  nc 

45*  Bend  k  or  M  Plane,  rh(  ke  to  cuter  $12.00. 

Mitxed  Elbow,  ctm-i  to  enter  .  ,  .  $4.(M 

TR-ATR-Sertion.  «  hoke  n.  cuter -  $4  00 

Megitale  Srtian  1*  choke  to  choke...  .  .  ...  $5  OU 

•  S’*  Curve  rhnke  to  ••otei  .  $4.*0 

Ada:.t»r.  round  to  ••4iuare  coter . *5  00 

feedback  to  ParaioU  Moni  with  prraxuriaed  win 

,u.w  $27.50 

90*’  Twist  $1000 


RADAR  TRAINER 


Bench  xet  deeigned  far  training  >  craonnrl  in  uae  of 
ABS  rada.  X.  or  any  tet*  using  preaentation.  Simu¬ 
late*  convoy.  »hip.  land,  s~a  iftu  n  with  adiirtable 
aniritiude.  range  and  aximiith.  Brand  new.  in  orig¬ 
inal  cavea.  complate  with  all  cakira  and  inatruction 
look  .  $325.00 


MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FOB  NEW  YORK  C'TY.  SEND  M  0  OR  CHECK  ONLY  SHIPPING  SENT  COD. 
RATED  CONCERNS  SEND  P  0.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  &  RAILEX. 
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ELECTRONICS  — December.  J952 


SEARCHLIGHT  SECTION 


324  CANAL  ST.,  N.Y.C.,  13,  N  Y.  WAlker  5-9642 


SEE  OUR  PREVIOUS  ELECTRONICS 
ADS  FOR  LISTINGS  OR 
WRITE  FOR  CIRCULARS 


{^314  no  V  60  CYC 
TIMING  MOTORS 

INGRAHAM  R  Hl'M  FuUt  lj:nrlo^  . 

TELECHRON  3.6  HPM . 

GILBERT  With  Oar  Train  for  6  RI’Day 

GILBERT  60  KPM  <1  KP8)  . 

HAYDON  16fMJA:  I  RHM  . . 

HAYOON:  1  IIPM.  24V  AC . 


TELEPHONE  TYPE  RELAYS 


Th«a«  relays  haT*  b*«n  6tandardU«d  so  that 

eoiU  and  fromea  of  most  maouiactursrt  can  Mw/wj 

b«  intsrchaaqod  without  aftoctinq  odiustmonts. 

A  wido  Torioty  oi  applicabU  combinatioos  ar«  fSM^/  // 

thus  possiblo  from  a  comparativoly  small  ^7^ 

Dumbor  of  rolays.  ^ 

Listod  bslow  ars  framss  and  coils  from  our  stock.  Thsy  may  bs  purchased  ssparatsly. 
HowsTsr,  a  cotnpisto  rslay  consists  ol  coil  and  from*. 

RsprsssntatiYo  complotsd  rslays  are  also  listod  with  Yoltoqs  and  currant  ratinqs.  Valuas 
ora  indicativa  ol  sansitiyity  that  may  ba  axpactad  from  similor  combinations. 

lOT  COOK.  3-6VIX'.  6  tnakf.  1  break  (5As.  Ai82$8  BENOIX  (Cook  loi)  8-12  VIX'.  Cop- 

ICi.  12  uhm.  Part  of  Bl'654,  4711407 . $  3.95  per  Slug,  Hlow  Release.  SPDT.  300  otun. 

Pan  of  8t'H  522.  »R365 .  2.49 

5  ni«kes  (3As).  Ri229AI  AUTOMATIC  «VI)C.  r.l'ST  ilo. 

.  75  ohiQS,  Slow  Release.  4rR412 .  2.50 

5035A7  AUTOMATIC.  1300  ohm.  SmaDt'.  R502IAI  AUTOMATIC  i::00  ohm.  20marX'. 

SPST  n.e  UAl,  XRKKI .  1.75  SPST  n.C.  UB>.  *l<413 .  2.95 


No.  0150734  ' 

8.C.  ataek  No.  2C6996-  /  - 

IM3A'C2  ' 

Standard  Brand  I 

PHASE  SHIFT 
CAPACITORS 

A»  U*e<l  tn  BClftSXL.  SCR-  V; 

545  and  other  Radar  Equip-  ^  _ 

meet.  New.  In  nri(r1'<al 

boxes.  10  for  150.00.  100  for  1250.00. 

17.50  each 


SHOCKMOUNTS 

Lorge  Quantities  of  Lord,  Borry,  U.  S. 
Rubber  ond  Other  Mokes  of  Shoekmownts  in 
Stock.  Most  Sixes  Avoiloble.  Prices  Below 
Monufocturer's  Cost.  Send  Us  Your  Require¬ 
ments. 


FRAMES 


COILS 


(For  Cost  of  Relay  Add  Price 
of  Coil  to  Price  of  Frsmo) 

Slock  Price  I  Stock  Price 

No.  Ohms  each  No.  Ohms  each 

KIO!  (1  75  1.25)  K106  non '5()0  Dus)  100 

K102  12  1.25  Kill  1300  1.75 

K103  250  1.25  K112  2000  2.25 

K104  450  1.50  Kin  3000  150 

K105  500  1.50  K114  3»'ino  2.50 

wm  m  limiDual  100  K11.5  4(100  175 

K107  750  1.50  KU6  6500  175 

KIOS  900  1.75  K117  10.000  3.00 

K109  imt  1.75  KllS  40.000  3.25 


(Far  Cost  of  Relay  Add  Price' 
sf  Frame  to  Price  of  Coili 


Stock  Price  Stock 

No.  Contacts  each  No.  Contacts 
FlOl  l.\  1.25  Fill  IB,2A 

F102  2A  1.50  KlU  IB.3A 

F103  3A  ‘  1.75  FlOs  IB.  lA.  1C 

F104  4A  100  F119  IB.  7A 

F105  5A  125  F107  2B.  lA 

F106  lA.lB  1.50  F112  2B.  2.A.  2C 

F107  1A.2H  1.75  FllS  2B.  5A.  IC 

F108  lA.  IB.  1C  100  F113  5B.  2A 

F!09  lA, !('  1.75  F121  5B.  1C 

FllO  IA.2<  125  F122  1C 

Fill  2A.  IB  1.75  H23  2(' 

FI  12  2A.2H.  2('  3.00  F124  4(' 

Fin  2A.  5B  175  FlOO  KM  A 

F114  3A.  lb  2.00  FUR  K  .  4A 

F115  3A.  2C  175  Fli:  1C.  5A 

Fllft  4A.  K’  150  F121  IC.  SB 

F117  5A.  K'  2.75  FllO  2(MA 

Fll**  5A.  2H.  K  3.25  FllS  2C.  3A 

F119  7A.  IB  3.00  FlOh  U'.IA.  IB 

F120  IB  1.25  Fll‘i  IC.  5A.  2B 

FlOO  IB.  lA  1.50  Fin  2C.  2A.  2B 


APC  TRIMMERS 

We  Have  Production  Quontities  of  13,  15, 
25,  35,  50,  7S,  100  and  140  Mmf  Air  Trim¬ 
mers  Available  of  Low  Prices. 


MU-METAL  LAMINATIONS 

Es,  Fs,  Is,  Ls.  Ten  Sixes.  Quantities  Avoil- 
>te. 

Sample  Kit,  6  lbs.  Sufficient  Quantity  of 
ich  Size  for  One  Unit — Postpoid  in  U.  S.  A. 

$1975 


A-C  COILS 


Stock 

No. 

K119 

K120 

K121 


Voltage 
6V  AC 
24V  AC 
llOV  AC 


IjOW  Melamine  ln<t)la 
non.  pi«-tiired  acnial 
■4  4n  Thieadi  S7.50  ( 
$67  $0  M 


SLOW  ACTION  COILS 

Slow 

Ohms  Action 

33  Make 

75  Releaee 

2(10  Release 

300  Make 

2000  Make 

2500  Release 


HERMETICALLY 
'  SEALED 
PLATE  RELAY 


FRAMES  WITH  MICROSWITCH 

5  l.A.  IC  (Mict«w.1 

lA.  l.V  (Microew.) 


SIGMA  Type;  5000  ohms, 
SPOT  1.5  moDC.^R281  6.95 


SELENIUM  RECTIFIERS 

Full-Wave  Bridge  Types 

1  18  14  36  28  $4  42  138  100 

Volts  Volts  Volts  Volts 


DELAY  RELAYS 

Y  l>.\K.\(iON  Model  815;  115V. 

y  |B - \  60  eye.  Adjustable  0  to  100 

— s.  I  see.  2*4  sec  Recycling  time; 

■  SF*F>T.  10  Amp  contacts: 

i'^l  rR944  813.95 

mmm  l*AKAOON  Model  810U;  115V. 

' - '  60  eye;  60  sec  Delay.  2 Vi  sec 

Hecycling  time;  SPST.  n.o.,  10  Amp  con- 
incls;  =K940  . $7.95 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 


IS  Amps. 

4  Amps. 

5  Amps. 

6  Amps. 
10  Amps. 
12  Amps. 

24  Amps. 
30  Amps. 


Man\  ami  idzes.  H^nd  uit 

■<snipli‘  for  our  quote.  Uur  prices 
original  factory  costs. 

SAMPLE  KIT  C) 

96  Seals  (8  ea.  12  t.vpesi  ^ 

LAFl  KIT  1  t 

:i(K)  S*'als  (20  tj-pesl 


^tpaid 

USA 

«tpald 

USA 


36  Amps. 


11316 

MSS! 

R9S1 

R9S2 

R953 


PRECISION  POTENTIOMETER 

Standard  Brand 

St^uarf.  Sin«'.  i'osin*  - 

tor  >er>  low  fr^q.  vHeep  circuit- 

S9.9S  ea 


ULTRA  SENSI 
TIVE  RELAY 


STEPPING 

SWITCHES 

AUTOMATIC  ELECTRIC  TYPE  l^Twenty  Five 
l*osltlon:  Nun-Brldglng  Wipers;  Self  Interrupter 
Spring>;  Norm.  <>per  Voltst  24  V  IK’:  Max  30V 
IH”;  0  6  Amps:  .30  Ohms. 

Three  Lerels,  Three  llrtilKlng  Wipers;  XF190.3. .  I7.$0 

Three  LereU  with  two  wipers  aU906 .  16.50 

Six  Levels  with  two  wiper-i  XIIW8 .  17.75 


Nominal  Operating 
Characteristics,  ll.Odo 
ohms.  0  4  Ha.  4V  r>C 

81*DT  Kurman  I1K3.5  .\<ljustable  Contacts  A 
Armature.  »KS77.  1$  for  MJO,  100  for  475.00 


TERMS;->AII  Prices  F.OB  Our  Plont  Rated 
Firms  Net  10  Doys:  All  Others  Remittonce  with 
Order.  Orders  Under  StO  Remittonce  With  Or¬ 
der,  Plus  Approximate  Shipping  Chorges  (overoge 
will  be  returned.) 


December,  1952  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


A  LEAVING  SUPPLIER  OF  ELECTRONIC  &  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 

no  Vt  60  Cycle 

HAYDON  TYPE  1600,  1/240  RPM 
HAYDON  TYPE  1600,  1/60  RPM 
HAYDON  TYPE  1600,  4/5  RPM 
HAYDON  TYPE  1600,  1  RPM 
HAYDON  TYPE  1600,  1  1/5  RPM 
TELECHRON  TYPE  B3,  2  RPM 
TELECHRON  TYPE  BC,  60  RPM 

HOLTZER  CABOT,  TYPE  RBC  2505,  2  RPM, 
60  01.  1  In.  terevo. 

SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  6  400  CYCLE 
PIONEER  TYPE  10047-2-A,  2  0,  400  CYCLE, 
with  40:1  reduction  ffeor. 

D.  C.  MOTORS 

BOOINE  NFH6-12,  27  VTS.,  governor  con- 
trcltcd,  comtanf  sped  3600  RPM,  1/30 
H.P. 

DtLCO  TYP  5061750,  27  VT5.,  160  RPM, 
built  in  brake. 

DUMORE,  TYPE  EIY2PB,  24  VT5.,  5  AMP.. 
.05  H  P.,  200  RPM. 

GENERAL  ELECTRIC.  TYPE  5BAI0AJ1ID, 
27  VTS.,  110  RPM,  1  ox.  1  H.  teroua. 
GENERAL  ELECTRIC,  TYPE  5BA10AJ37C. 

27  VT5.,  250  RPM,  B  ox.,  1  in.  torqua. 
BARBER  COLMAN  ACTUATOR  TYPE  AYLC 
5091,  27  VTS.,  .7  amp.,  1  RPM,  500  In. 
lbs.  torque. 

WHITE  ROGER  ACTUATOR  TYPE  6905,  12 
VT.,  1.3  amp.,  IV,  RPM,  75  in.  Ibe. 
torque. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN,  ELEC.  SAM3INJ1BA  In- 
put  27  vtc.,  ot  44  omp.  output  60  vtt.  at 
8.B  amp.,  530  watts. 

MOTOR.  GEN.  ELEC.  5BA50U22,  ormature 
60  vts.  ot  B.3  amp.,  field  27  vtt.  ot  2.0 
omp.  Vi  H.F.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AYS,  AY14G,  AY14D,  AY20, 
AY27D,  AYSBD,  AY54D. 

PIONEER  AUT05YN  POSITION. 
INDICATORS  B  TRANSMITTERS. 

TYPE  5907-17,  tingle,  Ind.  dial  graduated 
0  to  360*,  26  ¥ts.,  400  cycle. 

TYPE  6007-39,  dual  Ind.,  dial  graduated 
0  to  360*,  26  vts.,  400  cycle. 

TYPE  4S50-2-A,  Transmitter,  2:1  gear  ratio 
26  vH.,  400  cycle. 


INVERTERS 

WINCHARGER  CORP.  PU  16/AP,  M6750, 
input  24  vts.  60  amps,  outputs  115  Ttx., 
400  cycle,  6.5  amp.,  1  phase. 

HOLTZER  CABOT,  TYPE  149F,  input  24  vts. 
at  36  amps.,  output  26  vts.  at  250  V.A. 
and  115  vts.  at  500  V.A.,  both  400  cycle, 

1  phase. 

PIONEER  TYPE  12117,  Input  12  vH.,  output 
26  vts.  at  6  V.A.,  400  cycle. 

PIONEER  TYPE  12117,  input  24  vH.,  output 
26  vts.  at  6  V.A.,  400  cycle. 

WINCHARGER  CORP.,  PU/7,  MC2S00  in¬ 
put  24  vts.  ot  160  omp.,  output  115  vts. 
at  21.6  amp.,  400  cycle,  1  phase. 

GENERAL  ELECTRIC,  TYPE  5D21NJ3A,  in¬ 
put  24  vts.  at  35  amps.,  output  115  vts. 
at  4S5  V.A.,  400  cycle,  1  phase. 

LELAND,  PE  21 B,  input  24  vts.  at  90  omps. 
output  115  vts.  at  1.5  K.V.A.,  400  cycle, 

1  phase. 

LELAND,  TYPE  D.A.  input  2B  vts.,  at  12 
amp.  output  115  vts.  at  115  V.A.,  400 
cycle,  3  phase. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  records 
time  U6  te  1 000  hours,  ond  regeots, 
ogerotet  from  20  to  30  volts. 

VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE. 
Input  21  to  30  volts  D.C.  regulated  out¬ 
put  1B.25  vts.  at  5  amp. 

WESTERN  ELEC.  TYPE  BC937B,  input  110 
to  120  volts  400  cycle  Output  variation 
0  to  7.2  ohms  at  5  to  2.75  amps. 

WESTERN  ELEC,  TRANSTAT,  input  115  vts., 
400  cycle  output  adjustable  from  92  to 
115  vts.,  rating  .5  K.V.A. 

AMERICAN  TRANS.  CO.,  Transtat  input 
115  vts.,  400  cycle  output  75  te  120  vts. 
or  0  to  45  volts,  roting  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  115  vt.  400  cycle. 
2J1F1  GENERATOR,  115  vt.  400  cycle. 
2J1F3  GENERATOR,  115  vt.  400  cycle. 
2J1G1  CONTROL  TRANSFORMER  57.5  vt. 
400  cycle. 

2JIH1  DIFFERENTIAL  GEN.  57.5/57.5  vt. 
400  cycle. 

SG  GENERATOR,  115  vt.  60  cycle. 

5DG  DIFFERENTIAL  GEN.  90/90  vts.  60 
cycle. 

5HCT  CONTROL  TRAN.  90/55  vts.  60  cycle. 
SCT  CONTROL  TRAN.  90/55  vts.  60  cycle. 
5SOG  DIFFERENTIAL  GEN.  90/90  vts.  400 
cycle. 


GREAT  NECK 


TACHOMETER  GENERATOR 
&  INDICATOR 

* 

^  GENERAL  ELECTRIC,  GEN.  TYPE  AN553I-I, 
^  Pad  meunHng  3  phase  variable  frequency 
*  output. 

<  GENERAL  ELECTRIC,  GEN.  TYPE  ANSS31-2, 

1  Screw  mounting  3  phose  voriohle  fre¬ 
quency  output. 

GENERAL  ELECTRIC,  IND.  SDJISAAA, 
works  in  een|unctton  with  above  genero- 
tors,  ronge  0  to  3S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  vts.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

BTJ9-PAB  TRANSMITTER  24  VTS. 
BTJ11-  INDICATOR,  dial  0  te  360*. 


I  .RECTIFIER  POWER  SUPPLY 

t  HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
$  5PS-130.  Input  voltage  20B  er  230  volts, 

i  60  cycle,  3  phase,  21  amps.  Output  2S 

#  volts  at  130  amps,  continuous  duty,  • 

#  point  top  switch,  voltmeter  ammeter, 
i  thermo  reset  all  on  front  panel. 


I  MISCELLANEOUS 

i  PIONEER  MAGNETIC  AMPLIFIER  ASSEM- 
d  BLT  Saturable  reactor  type,  desigaed  te 
$  supply  vorlable  voltoge  to  o  serve  meter 
i  such  as  CK1,  CK2,  CK5  er  10047. 

$  SPERRY  AS  CONTROL  UNIT,  part  No. 
$  644S36. 

$  SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  port  No.  656030. 

SPERRY  AS  DIRECTIONAL  GYRO,  pert  Ne. 
656029,  115  vt.  400  cycle,  3  phase. 

SPERRY  AS  PILOT  DIRECTION  INDICATOR, 
part  No.  645262  contains  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  B 
BANK  IND.,  port  Ne.  21500,  2B  vts.  D.  C. 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  Ne.  G10S0A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
type  12076-1-A,  115  vt.  400  cycle. 


363  GREAT  NECK'ROAO.  GREAT  NECK.  NY 
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SPECIALIST 


ELECTRONIC 

SUPPLIES 


HAROLD  H.  POWELL 


Widf^ly  K’nown  for  Fair  Dealing 
and  Good  Service 


2104  MARKET  ST 
PHILA.  3,  PENNA, 
LOcust  7-  5285 


SEARCHLIGHT  SECTION 


FROM  A  to  Z  POWELL  SERVICE  IS  BEST 


Am  CoiUMcton --orrr  S500  different 
typen  In  stuck.  Write  lor  Dew  four 
pARe  reduced  price  Ust.  World's  bent 
derrioe  on  AN  connectors.  Liber»I  ]M>- 
t 

Battery— BA  JIO-  «V  dry  cell  dst.*.l 
Nov.  1^51.  ortt.  csw'w  misr  ...  $.49 

I1A35- AAiDo  except  ISV' .  $-44 

COAXIAL  Connectors  -  dock  delivery. 
C  0*  C.  NEW  LOW  PRICES. 

!!&./<;  g'"'  :r,r 

UU  IS/Q  N  P  «S 

t'U  It  B/C  S  P  1  US 

CO  it  B/V  N  »  1 

SHif/r  S  i  ‘51 

VU  XIA/C  N  P  1  7« 

UO  SlD/U  N  P  1.10 

uuaic/u  N  P  1  &4 

UOXiD/0  N  P  142 

UO  tiA/V  N  B  1  *7 

VO  aXB/U  N  8  1  M 

VO  tSCiU  N  8  1  40 

VO  SS/O  N  J  1  30 

t  o  MCVD  N  J  I  SS 

ro  tSD/O  N  4  1  Sv 

VOSSU  |«  P  tfU 

UOtSU  N  8  .so 

U0  37U,  N  B  1  30 

UO  STA/D  N  B  3  33 

UO  37B/U  K  B  3  13 

UO  37C/U  S  B  3  73 

UO  XSA/U  N  T  3  73 

UOIS/U  N  A  1  40 

UU  3»b7u  N  a  I  «3 

UO  Wt  N  A  3  fro 

UO  37B/U  S  A  I  72 


Differential,  oar  i 

1.5  1({*  til)  X  I  shaft  w  tHo  liall 

iiearmao.  «ur  s«5n  . $3.95 

IIIFKKRKNTIAL.  Dual.  S0«R:;2.  proh 
aMv  part  uf  a  foin  director  unit,  add 
f<Ktr  pieces  of  infurniati<»n  and  tfiie  »uin. 
Only  1***  O.  It.  h)  ;i  long.  Co>t 
about  $2<Ki.  NeM  In  overv^a.^  pack. 
ONLY  .  $5.50 

EZY-MOUNT  Itreadhoard  chassis  in 
doc'k  Hith  individual  mounts  foi  var 
i«Hia  components.  Kit  E.Mtti>ti  .  .  $19.93 

Filter.  Lim-  ditut^jx.  »mi  dii  att 

l.-j-n  KC  to  .*’.0  MC  IVrmalluy  torrldal 
coils  hertit  x-aied.  tiny,  rated  in 
AMI* .  $2.95 

Gear  drive Oone  2M  tinv 

piaiietarv,  to  reg.  Sfi.tm. 

Sale  . $2.90 

Header  k  diirerent  color  seaiv 

Fusite.  aor.'r..  l^xl'iS/lC.  for  herm 
xaiol  reUys  tiansformers,  etc  .  .  .$.22 
Many  others  in  sttN'k.  arlte  fur  list. 

INSULATORS  Pillar,  ceramic  glazevl. 
tappvel  Ijoth  ends. 

Dla  HlKh  Tap  Price 

l/r  1  2'  tt-32  $  Oh 

12*  12*  «-32  05 

3  H*  12*  «-32  0.1 

cone  U  IH  te-32 


BMC 

BNC 


RECTltiLHfr 


YDC 
.  130 

I  ISO 


A33? 

A33a 

A33U 

A333 

A33S 

A334 


UO  team 
UO  no/ff 
UO  tl3/U 
<  w  ittjuv 
VO  itx/v 
VO  i4a/u 
UO  ieoA7u 
UO  laa/u 
UO  147  A/0 
UO  171/0 
UO  173/0 
UO  llAfV 
UO  i7a/u 
UO  leoA/o 
UO  iaiA/0 
UO  leiA/o 
UO  IM^ 

M  X  ia&/ii 
UG  30i7u 
4  Ml 
UO  303/0 
UO  3oa/u 
UQ  3131^0 
UQ  2UA/0 
t  o  313/U 
rO  234/0 

VO  342/0 
UO  343/0 
UO  232/0 
UO  234m 
UO  253/0 
PL  23a 
PL  334 
PL  334A 
ro  240/0 
VO  241/0 
UO  242/0 
UU  271/0 
UO  2T3/U 
PL  274 
00  274/0 
PL  273 
UG  27*»n 
UO  274/0 
UG  240/0 
UO  I4I/U 
UO  244/0 
UO  aoa/0 
UO  304/0 
UO  333/0 
UU  333/0 
UO  343/0 
OO  344/0 
OO  3333/0 
M  t3« 

M  330  . 

UO  413/0 
00  414/0 
UO  411/U 
V'i  431/0 
t  >*.  423,0 
t  o  443^0 
«  0  443^0 
VO  440,0 
VO  383  O 
VO  330.0 
UO  344^5 
UO  34i/d 
UO  3^0 
UO  347/0 
UO  3«a;o 

UO  37ft/ U 
UG  871 /U 


A237 

A330 

A342 


laU  130  TAC 
4  230 


RBCTIFIEKS' 

33  Ma.  S 


Time  delay  Relay— adputUMe  from 
1-30  seconds.  1/16*  apaced  one  sec¬ 
ond  marks  for  accurate,  easy  setting. 
Cotitacts  SPDT.  1000  W;  115  VAC  oper. 

2  second  spring  recycle  mh*^  deenergiz¬ 
ed.  Fullv  MK'iofwd  in  attractive  black 
hakehte  round  ca-ve.  Brand  new 
Reg  price  $26  46.  Model  Tl>  151. 511.95 

Mo«lel  TI)  loH  <16  ace.) . $13.95 

TRANSFORMER— 400  cycle,  hermeti 
cally  valed.  117V  In;  'ItM  Vet. 
157.M.\.  .5V  II*  2A.  6.3V  **  0.6A.  6..3V  <n 
•.5.4,  8.SV  W4.5A  out  3  J4  x  4  %  x  •>* 

Brand  Xevv.  ONLY . 54.95 

TRANSFORMERS.  Pulse  —  901756-501 
1W:A.  r-  10  dla.  x  14».*  high.  165  turns 
on  primary.  r.;iO  turn*  secondary  .  c<»pe  i" 
»i4*  stack  of  .mi7  inch  lanilnatlfwis. 

ilagnetic  Metals  V-o.  .4udio  56.  used  tu 
form  7.3  mic’.evecund  pulses  51.50 
901756-502.  ItfA.  same  ore  A  can  as 
501.  100  to  2(Mt  turuM.  UBHl  to  form  3  2 
mlcroaecond  pulses  . 51.50 

UL  .Approved  ford  Set.  6  ft,,  fresh. 
D7i>9  Brown . 5.23 

VIBRATOR  Pmver  Hupply,  PE204.V 
Ravllart.  13\TM'  in.  Mupply  plate  and 
x*reen  volt*  for  telephone  repeater  KK‘‘0 
plus  TY14,  6*  X  7*  X  5^*  aith  cable  4 
IS  contact  Jon«a.  spare  VH-l  6  pin  vi¬ 
brator  A  schemaUc  in  caae.  orig.  over¬ 
sea#  pack,  two  to  the  t'aae. 

<'hecked  output,  not  aimultaneously: 
190V-OMA.  92V-40MA.  I.50V  t63!.\. 

nOV-42NL4.  125Y-S8MA  (ahead  of  fll- 
terj  . 55.95 

WIRE.  Non  Strip  Rex.  CJR  red  ur 
blue  X26-1P/3X.560  ft.  spuoK  This 
tiny  wire  can  be  aoldesed  without  strip¬ 
ping,  excellent  for  that  Intricate  >oh. 
Keg.  516.50  per  m..  SOU  ft . 52.75 

XTRA  Care  taken  to  make  mure  all 
shipments  have  the  right  ltem.s.  are 
shippM  at  the  rl^d  time  to  the  right 
place  with  the  right  packing. 

you  will  be  pleaaMl  with  onr  stock 
and  service  on  these  regular  lines  too: 
Akro-Mils,  .tlpha.  Automatic.  Cannon. 
Carling,  Chicago  Transformer.  Crest 
I,.aha..  Eby.  Electro  Mfg’s..  Federal, 
firayhlll.  freenlee.  JCT.  Kings,  Na¬ 
tional.  Rarkes,  Swltehcraft.  T^k. 
I’SECX).  Vector. 

ZENITH  -  Remote  Control  unit  11.5 
i'.tC  Input  4  >>4  71PM  output  either 
direction  with  control  caMe.  ewlt^es. 
etc.  Ideal  for  moving  "hof*  items  In 
measurements  labs  A  doxen  were  useil 
in  a  psycho  lab  for  remote  control  of 
potentiometers.  Plenty  of  torque^  New 
In  orlg.  etn.  Few  left  I  in.mRTI.  .56.95 


BBC 

CHP-BNC 

0Hr 

CHr 


BNC 

LC-N 

VUr-BNC 

our 

BNC 


•  KL 
8KL 

•  NC 
INC 

our 

BNC 

BNC-BN 

■  N 

BNC.N 

BN 

BNC-N 


NC-51  . 09 

NE.2  . 09 

AR.I  Argon  24W  std.  liase.  :S 

Motor  l  KPM  Nynebroo  SX'O 
<■.»  UPM  Telfchron— 6  Watt.  .  .$4.30 

Network  —  df.l.ay.  uoo  ohm. 
alum,  can  1  H  X  1  4vi  X  S  H'.  2  I 

micro  second  g661  . 5.95 

NON-LINEAR  ColI-RET  D164920  tiny 
saturable  reactor  u-sed  In  BC  604  fscNl 
as  harmonic  generator,  in  IN'*  amplltlers 
♦*tr.  Permally  tape  core  only  .0004  inches 
thick.  Cost  twice  this . 52.90 

OILVFILLED  Submlnlature  Vitamin 
U  Condensers. 

potentiometers  -50  A  100  watt. 


1/2  t/a>4  0-343  1  40 

iUARTZ  Cryvtal— Oir.KC  1%...S.I9 


RELAY- telephone  style.  3600  ohm  5 
milllampere.  2  micro  .switch,  DPDT 
10  A  contacts.  A  2>I000  Bargain.  .56.45 
RESISTORS -I>epo.sited  carbon  H  watt, 
very  high  short  A  lung  term  xtabiliTy. 
low  noise,  radial  leads:  S.3K.  lOK.  47K. 

ItklK.  47nK.  IMeg.  J.23Ieg . 5.15 

RESISTORS- -<'omposition  BT8  ty  W*. 
lO'l-.All  UiLV  values,  many  other  types. 
RTN  . 3g  aa..  100  for  52.50 

SELENIUM  KfwUners  Stork  delivery 
of  Sarket  high  quality  units. 

Ola.  Lane.  Qm.  Brlca 

9'I3  13/24  214  t.74 

1113  11/14  71  .33 

1  4  1/4  33  1.33 


Ttaa 

•774-434* 
m31F32234TA 
G131P13131 
031Plil32 
033P13S34 
031013134 
cmrififrTA 
G13iri2S32TA 
O131013S32TA 
Gmn3S34TA 
G131021S31 
GmPm32TA 
013101 1S34TA 
ai31011S33TA 
O1310411S2TA 
G131034132TA 
O1310M3t2TA 
031082334 


BNC 


L'O  431/C 
MX31S/0 

lPr2250 

iprsafrft 


CAP 


»/• 

7/8 

28/32 

28/12 

23/12 


^  pr27oeo 
P<  28000 


Mr-230  P  .&3 

Type  Letter  TVflnltloo 
A-Adapter  Straight  R-Panei  Receutacle 
B-Adapter  Angle  S-Cable  Panel  Jack 
J>Cable  Jack  T-Adapter  Tee 

P-Cable  Plug  U-Buamng 
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Srml^r  Phofographif  D’  v  >  i-  ori 

COMPlfTrilNE  Of  AERIAL 
CAMERAS.  LAftORATORT,  A 
SPECIALIZED  PHOTOGRAPHIC 
RECORDING  EQUIPMENT.  Se'r^ 
If-r  A  rtrah  O.y  s  on  COMPLETE 
LINE  OF  AIRCRAFT  INSTRU¬ 
MENTS  A  ACCESSORIES. 


0.0.  rfn 


Checked-Tested 

0.0  APPROVED 


It  Has  f«  riflitl  •  •  •  wImm  It's  fro«  S«iiil«r  If 

•f  tli«  •!  pr«<UiMi  f«st  t«  tiM 

aircraft  iadattry.  Samlar  It  •  r«c*fiiixR4  and  «p^rav«4 
toarca  of  tiiMly  many  foraifn  anrf  U.S.  Oavanunant 
•^•iciat.  y 


PMTOtUHK  KiCTROMC  MtCRAFT 

S790  WihWr*  Uwrf.  MSS  !•{«•••  A««.  IlS-It  VMlara  MM. 
Im  Aiiflo*  S4,  NaMt  MoWywaM,  Woilfc  HaNfuvaarf, 

Cafifarnia  CaWaraia  CaWiraia 


This  mulfi-purpose,  multi-ronge  set  can 
be  used  os:  1)  Conventionol  radar;  2) 
Gun  aiming;  3)  Beacon;  4)  Identification 
signals;  up  to  100  miles.  Originally  de¬ 
signed  primarily  for  night  fighters,  it  is 
olso  suitable  for  fog  and  low  visibility 
conditions.  There  ore  four  Rodor-scon- 
ning  ranges  (nautical  miles);  6S-mile; 
2S-mile;  5-mile;  ond  1-mile;  PLUS  o  Gun- 
Aim  range  of  1,000  yords  or  less.  The 
instrument  has  o  120-degree  scanning 
cone,  normally.  This  norrows  to  a  15-degree 
cone  during  the  gun-oiming  operation 
only.  65-MILE  AND  2S-MILE  RANGES 
present  o  scope  showing  target  range 
and  ozimuth  deviation  from  line  of 
flight.  Progress  towards  target  moves 
the  target  indication  down  the  scope.  5- 
MILE  AND  1-MILE  RANGES  bring  ele¬ 
vation  into  scope  with  addition  of  an  ele¬ 
vation-blip  which  will  show  in  relation 
to  target.  AT  1,000  YARDS,  GUN  AIM 
ranging  brings  o  gun  sighting  pattern  on 
scope,  with  a  positive  indication  when 
torget  moves  within  250-yards'  range. 


In  Stock  Now 

TS3/AP  TSM/U 

T$10B/APN  TS*y/AP 

TSt2/AP  TS100/AP 

TS13/AP  T$)01/AP 

TSI5/AP  TSIlO/AP 

TS16/APM  TSin/CP 

TS1»/AP05  TStli/AP 

TSI3/APN  TSI2S/AP 

TS24/ARR2  TSI2t/AP 

TS26/TSM  TSI3I/AP 

TS27/TSM  TSI4B/UP 

TS32/TRC1  TSI55 

TS33/AP  TSITO/ARNS 

TS34A/AP  T$I74/U 

TS35/AP  TSI7S/U 

TS34/AP  TSIS4A/AP 

TS45/APM1  TS204/AP 

TSS1/APG4  TU2t/AP 

T554A/AP  TS23P/UP 

T$S9/APN1  TS251 

TS*)/AP  TS2M/U 

TS67/ARN5  TS323 

T$«9  TS421 

TS7I/0 


The  AN/APS-6  is  illustrated  above  in  the  chief 
assembled  components  making  up  the  set  (NOT 
shown  in  proportion).  The  illustration  does  not 
show  minor  junction  boxes,  racks,  etc.,  which, 
however,  are  included  with  the  unit  when  shipped. 


TELEVISION 
CAMERAS  . 


BC640 

TRANSMITTER 


This  is  c  crystal-controlled  com¬ 
plete  ground  stotion,  including 
speech  omplifier.  Suitoble  for  police 
rodio,  taxicoh.  ground-to-plone, 
etc.  Operotes  110-12S-V.,  60-cycle, 
or  220-250V.-60  cycle;  1  PH.;  100- 
158  Mes;  with  o  push-pull  HIC24G, 
75  W.  output  ot  the  final  ompli¬ 
fier.  Also.  Closs  B,  AM,  Push-pull 
Ill's;  outo  transformer.  Tronsmit- 
ter  keys  at  50  wpm  sotisfoctorily. 


Verticol 

40-60  cps.  Hori- 

13,500  -  15,800  5^ 

cps.  350  line  res-  ’ 

olutian.  Uses 
1848  Iconascape. 

Six  stage  video  amplifier  unit  with  band  pass  of 
about  3.5  mcs.  Entire  unit  is  self-contained  com¬ 
plete  with  RF  transmitter,  having  a  power  output 
of  25  wotts,  operating  on  a  carrier  frequency  of 
60  to  110  mcs.  All  controls  ore  readily  accessible 
on  the  exterior  of  the  set. 


1-222 

1-223 

BC-221 

BC-376 

BC-M6 

BC1066 

BCI20I 

BCI203 

BCI277 

BC1287 

BE-67 

OAP-I 


BC639 

RECEIVER 


A  highly  efficient  unit  which  was  originally  used 
by  the  U.  S.  Navy  for  directing  pilotless  aircraft. 
It  is  now  being  used  by  loboratories  and  universi¬ 
ties  throughout  the  country  for  particular  experi¬ 
mental  work  in  the  field  of  television.  It  it  in¬ 
valuable  for  training  purposes  in  television  schools. 
Industrial  application  hi  the  observation  of  in¬ 
struments  thot  are  inaccessible  for  size  or  physi¬ 
cal  hozord.  Currently  being  used  for  observation 
of  aircraft  in  the  California  Associated  Wind 
Tunnels  at  the  Californio  Institute  of  Technology. 
For  TV  studio  use,  this  camera  may  be  used  in 
the  movie  pick-up  choin.  It  may  olso  be  easily 
CABLE  ADDRESS;  adopted  for  driving  from  a  master  synch  genera- 
Sambro  tor.  Ideal  for  use  in  place  of  a  monoscope  for 
lot  Angalnt  alignment  purposes. 


Originolly  designed  for  use  with 
BC640  above.  Some  power  supply, 
some  range,  100-158  Mcs.  1  RF 
and  3  IF  stoges,  RA42  power  sup¬ 
ply,  includes  signal  strength  meter. 
AM  receiver  olso  suitable  for  CW 
operotion. 


TS21/CRNS  T$102  AN/APR-l 
TS34  TSII7  AN/APR.4 
TS«2  TS12S 1S-1S5 


Otdllotcopet 


Ferris  18B  Microeoller 


Hewlett-  PHckard  200D 
Audio  OscilUtor 


ATA  ASO/SWR 


*S50€IATiD  IMDUSTRIiS,  Inc  ““ 


7  conductor  AWG  14 
M  conductor  AWG  16 
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WIRE-CABLE  TERES  PARTS 


CORDAGE 

CO-122  3  conductor  oach  .^2  AWG  nooprono 
iackot  550'  longtht 

CO-127  ftinqlo  4^14  AWG  braidod  and  tinnod 
coppor  braid  thiold 

MULTI-CONDUCTOR 

2  conductor  AWG  12  7  conductor  AWG  16 


11  conductor  nhioldod  10  conductor  AWG  16 
AWG  20  22  conductor  AWG  16 

2  conductor  AWG  18  ix2/tn 

2  conductor  shloldod  AWG  10  SB24.  .  . 

AMOUR  *f|*iM* 

DRIA  23  DHFA  IOO  FR1A4  t$R 

SINGLE  CONDUCTOR  AWG  10  » jS** 

tbioldod  cable  with  tormmal  luq  oach  ond 

100'  and  150'  lengths  uU 

WIRE  nw” 

AWG  18  copperweld  •WA... 

AWG  29  tinned  copper 

Retiitonce  wire  AWG  32  HI 

AWG  22  with  nylon  core  plastic  insulation  4  hY 

OIL  FILLED  CONDENSERS  gre 


M4  1.4fl  1.M  .1 

»M  LIS  1.M  ^ 

ttS  2.M  2.SS  .1 

lltO  AS  .88  1 

1888  .85  .M  .2 

1888  1.8$  1.88  .« 

1288  1.8S  1.88  .2 


1  1S88  1.7$  1.8$  .88$  18888 

SPECIALS 

80-86  Crystal  in  Holder  62.50 


nMpr.n.  MICROWAVE  TEST  EQUIPMENT  \  Minut.  IIS  VAC  so  cycU  Eae.  in  Wot.r- 
.opt.n.  jg  14ABA-1  o<  OBU-S.  proof  Motol  Cm  Now  $S.2S 

nd  tinned  frequency  range  2890  MC  —  3170  MCS.  3  Micro  Switches  Contact  at  40-41-42  Second 

Direct  reading  micrometer  head.  Ring  Time  Delay  110  VAC  Motor  New  $4.50 

prediction  scale  plus  6%  to  minus  9%  Thermo  Switch  50**  to  300^  F  115  VAC  @  6A 
R  Type  "N"  Input.  Resonance  indicator  230  VAC  ®  5A 

r  AWG  16  meter.  With  accessories,  spores  and  10  Bre^s  Contact  with  increase  in  Tempera- 

r  AWG  16  directional  coupler.  Brand  New.  ture  New  61.35 

r  AWG  20  -  CONTACTORS 

r  AWG  16  TUBES  US  VAC  60  cyeto  IS  Amp  O.-Ion  Linn 

r  AWG  16  JCJ4 .  S.45  MI  t  t*  CEQTl.  .65  ’J? 

2X2/67S.  .55  125.  .65  CK  75.  ,  4.15  DPST  IIS  VAC  AB  2f700  SS.9S 

10  »24  .  4.55  554  .21  CUP  72.  .  .55  RELAYS 

7C4*125JA  ‘‘S  sis*  ‘'m  iMv'Ss  S  12  VDC  DPST  Alllnd  Control  Box  32 . 61 JS 

liv  ill  557  ill  RKII 72  .55  24  VDC  DPDT  AlUnd  Control  BID36 . 11.45 

FR1A4  ISR  .55  CK  1055  .45  RK  71  AS  24  VDC  3PDT  6  Amp . tl.SO 

rr  1ft  55.*"'  S  SSI .  Ml  110  VAC  DPST  1  Amp  ContoeU  Struthnrm 

®  V  .  ”  ji-  -it  1525  11  uTo .  71  “““  1”® . M 

nacli  nnd  c'ls  2551  l  it  1*1  CT  ilt  1  IS  VAC  DPST  Struthnri  Dunn  CXA  2997  634S 

lltA  .55  7153  .55  3A4  .55  220  VDC  DPDT  StruUitra  Dunn  CK  2122. . 6440 

WL  Sll  ..  4.55  tm  1.M  51MC  .57  230  V  SO  cycln  DPDT  G.E.  12HGA11A2.  $4.00 

•tiA  .S  cT  t.M  "  ROLLER  INDUCTANCE  COIL  0-15 

— — - -  MH  WITH  VERNIER  ADJUSTMENT 

HI  VOLTAGE  FILTER  CHOKES  Coil  Is  wound  on  ceramic  form  3^'*  long, 
liuulation  .4  hY  44  Amp  DC  3  ohmi  1230  RMS  to  ““’I* 

ERS  qround.  NnV  Thmn  p«ition  .wiitth  lor  Tonunr  oporolion 

E«*  Twi  1  HY  34  Amp  DC  3.5  ohm  GE69G459. 

2.55  1.55  Now.  METERS 

2.65  2.56  1.7.3  HY  2  AMP  DC  34,000  VDC  GE  Y34SA.  Portoblo  0-2S  Ampi  AC  WA6ton  #433  Brand 

Ml  M!  H»w-  **^-5® 

j’Js't  j  II  _  I  Switch  Board  Panel  0-100  Amps  DC  Weston 

“is?  navy  ENTERING  TYPE  INSULATOR  gJ’Jj  **“*  *•*""'  "" 

12.$8  11.7$  Porcelain  flanged  bowl  with  brass  rod«  fit*  $AIIIDlL4$iaT 

14.85  14.88  tings  and  aluminum  shield.  Dimensions  ^  ...  -  ...  VV'  .  " 

12.55  12.56  43/,"  high,  6-5/16"  OD  at  bain.  Brand  now  i®"*  *  '  . 

^  CA  ^  MN-26Y  Bendix  Compass  ReceiTer 

*  *  Ah.iwA.ih.iA  BC-733  Glide  Path  Heceiw 

10  CM  ROTATING  ANTENNA  DAB-3~Direction  Finder 


WG  32  HI  VOLTAGE  FILTER  CHOKES 

COM  phatic  ^ulation  .4  hY  4.5  Amp  DC  3  ohms  1230  RMS  to 
:D  CONDENSERS  ground.  New. 

rw.  MFD  VDC  Each  Tmi  1  HY  34  Amp  DC  3,S  ohm  GE69G459. 
.66  .6  2666  2.66  1.55  Now. 

.55  45  3M  2.65  2.66  1 .7-3  HY  2  AMP  DC  34,000  VDC  GE  Y346A. 

1.48  .$  1888  2.85  2.88  ISawk 

1.88  .2  5888  4.58,  4.25 

2.15  .1  7588  1.85.  1.85  f 

:88  .1  1^  navy  entering  type  insulator 

L88  !8888  1S880  12.58  11.75  Porcelain  flanged  bowl  with  brass  rod«  fit* 


MN-26Y  Bendix  Compost  ReceiTer 
BC-733  Glide  Path  ReceiTer 
DAB-3~Direction  Finder 


$2.00  DCr  motor  control  and  reTersing  swit^  New.  Tuned 

SWITCHES~BATHTUB-OIL  FILLED--MICA  CONDENSERS^POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 

^  HMH'WRn  w  w- m  H  V  w  g„4  IB.O.  w  clwtE. 

22  Washington  St.  Tel.  BEacon  2-7863  Brighton  35,  Mass.  SM^t"  liulred*  With  C.O.D.^^^^ 
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COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 

ALL  PHONES:  BEEKMAN  3-6509 


Wf  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SELL 


Suppliers  of 

MARINE,  GROUND  A  AIRBORNE 

TRANSMITTERS 

FROM  25  WATTS  TO  5  KILOWATTS 

RADAR 
SONAR 
TEST  SETS 

TELEPHONE  EQPT. 
CONVERSION  EQPT. 

—MOTOR  GENERATORS 
—CONVERTORS 
— DYNAMOTORS 
—INVERTERS 
—POWER  SUPPLIES 
—RECTIFIERS 

AND 


TCS— Collint  mfd.  Navy  radiotelepkonas 
for  shipboard  and  mobile  use,  compelte  with 
all  accessories  for  operotion  from  12,  24,  110, 
230  volts  d.c.  ond  110  or  220  volts  o.c. 

TDE  — Navy  or  commercial  marine  trans¬ 
mitters,  complete  110  &  220  volts  d.c.  and 
a.c. 

TBK  — Navy  high  freguency  transmitter, 
2-20  mes;  500  watts  output.  Supplied  com¬ 
plete  with  m/g  and  starter  for  d.c.  or  o.c. 
operation. 

TBM  —same  transmitter  but  with  speech 
input  equipment  to  give  350  watts  phone. 

TBL  -Navy  all-wave  tronsmitter;  350  watts 
output;  CW  and  phone.  Supplied  complete 
with  m/g  ond  starter  for  d.c.  or  a.c.  operation. 

TAJ  — Novy  intermediate  freq.  transmitter, 
175-550  kes;  500  wotts  output.  Supplied 
complete  with  m/g  and  starter  for  o.c.  or  d.c. 
operation. 


SCR-284  — the  fomous  mobile  ond  ground 
station  for  field  use.  Large  quantity  of  com¬ 
plete  sets  avoiloble. 


MA8  — 10  cm.  portoble  link  rodor  trons¬ 
mitter  receivers,  6-volt  operation. 


TBN — 200-500  kes,  complete  with  220/440 
volt,  3  ph.  50-60c.  power  supply— conservo- 
tively  rated  at  1  kw.  output. 

SCR-510  and  610  in  quantity.  , 


•  BEACONS 

AN/CPN-8 . 10  cm.* 

AN/CPN-6 . 3  emS 

YJ  and  YG.  .  .for  shipboard  usel 


TUBES-  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


BIG  SAVING! 

FERRULE  TYPE 
RESISTORS 

Immediotc  Delivery  from  Our  Stock  of 
Over  ISO.OOB 

o 

Wide  ossortment  from  0.2  to  300,000  ohms 


NEW  AND  IN  PERFECT  CONDITION 

o 

Neorly  All  Mode  to  JAN  Spectficotfoii 
Writ#  for  Catolo9  E>12 
ELECTRONIC  DIVISION 

UNIVERSAL  YONKERS  CORP 

137  Alexander  St.,  Yonkers  2,  N.  Y 


IMMEDIATE 

DELIVERY 

PL-112 

U-16-U 

PL-118 

UG-34/U 

PL-1 47 -A 

UG-88/U 

PL-1 51 -A 

UG-260/U 

PL-259-A 

UG-306/U 

NOW  IN 

STOCK 

P.  J.  SALES  -  WO  -  4-2490 

99  Murray  St. 

New  York  City  7,  N.  Y. 
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SAVE! 


SAVE!  SAVE! 


PHDTDCDIV  SALES 


SURPLUS 

RADIO 

CRYSTALS 


417  N  foothill  Bhd.  SY  Comoro  2-41V 

Pasodtna  8,  Calif.  BY  an  1~47S1 

FREE  24  PAGE 
SURPLUS  SALES  CATALOG 
WANTED  MW  or  elMR  oooO  •••ctTMie  Mirtlut. 
Pt«a»6  state  uaet  dssofipttoa  af  tha  caniitlon 
and  details  of  modiSeatien.  laelode  lowest 
orlM  in  Srst  letter. 


Audio  OsclUsKw  ilew  Lett •  Packard  tOO 

BR  SO-SO.OOO  e.p.s . Kxe.  IIIO.M 

LM  A  BC>221  Prequsoor  Meter  with 

caL  book,  errata),  and  tubes . Eae.  M.SO 

T8-S5S/U  Weston  Tfwt  Set . Kac.  IM.M 

T8-17S/UR  PrMueorr  Meter  90-450 
me.  oonmiete  with  crmal.  cal.  book. 

A  116  VA('.  Power  Supplr... like  new  000.00 

T8-148/X7P  . NewMff.  PUR* 

Signal  Generator  196A . Ukenew  PUR* 

MUUoo  BlgnaUaer  Radio  A  TV..likeoew  PUR* 

Dumcau  008  Scope . Bxe.  PUR* 

TS-14«/T;p  X-Haod  Signal  Genera- 


PR/CCO  ro  SILL  ...  AT  A  FRACTION  OF  THEIR  ORIGINAL  COST 
MFC.  BY  WESTERN  ELECTRIC  AND  FEDERAL  TEL.  S  RADIO 


TS-M/AP  Portable  Ovliloeeope. 


ALL  FT-241-A  HOLDERS 

Availoble  As  Follows  For: 

SCR  608-A  and  SCR  628-A  SCR  528  and  SCR  538 
BC  684 . 120  per  set  6C  604 . 80  per  set 


500  KC  Crystals . 

.$1.95  ea. 

1000  KC  Crystals . 

$3.95  ea. 

QUANTITIFS  AVAILABLE 

Write  For  Price  Quotation  On  Your  Requirements. 

BOX  356-Z  EAST  PASADENA  STATION  •  PASADENA  8,  CALIFORNIA 


Ueasurements  Corp.  Model  82  Stand¬ 
ard  SlAal  Generator  lOcr -Mmc.  .Em. 
Hewlett-Packard  Model  410A  High 

Prequeocr  V.T.V.M . Like  new 

Ear  Electronic  Mega-Bweep  100  kc.  to 


Ear  Inectroolc  Mega-Bweep  100  kc.  to 

1000  mo  . Em.  PUR* 

APR-4  Search  Reoelrer  .  PUR* 

Tuning  Units  for  AFR-4  R«rel?er....  PUR* 

BC-848.  BC-312.  BC-34S  ReeciTers..  PUR* 

AP8-S  . Em.  PUR* 

8CR-284  fields  Bets . Em.  PUR* 

AP.V4A  or  B . Km.  PUR* 

APR-5A  . Em.  PUR* 

8CR-545  Radar  Trailer .  PUR* 

Tjje  120A  Test  Set  130-210  me. 

Boooum  Radio  Corp .  PUR* 

AntBona  AT  104/A1>N0 . New  20.00 

Automatic  iniot  Inrerter 
Type  DA  Input  28VTtC.  9  12  amps. 

Output  115V..  3  phaiie,  400  cps. 

nSVA.  . Exc.  M.oe 

T- 17  Hand  Mlcrotdione  with  cord  and 

PL-M  . Em.  4.5G 

Impodaoce  Bridge  650A  General 

Radio  . Ukenew  PUR* 

HS-23  8000  ohm.  Vwl  $2.95 . New  5.00 

HH-18  8000  ohm.  Uite-l  1.75 . New  2.25 

HR-23  800  ohm.  3.50 . New  6.9$ 

HR-S8  600  ohm.  Um**!  1.75 . New  2.25 

*PUR-~PRICE  upon  request. 

NOTE:  One  t/t  the  largest  and  moBt  complete  elee- 
troolc  surplus  stocks  m  the  countrr.  We  bare 
thousanils  of  tubes,  caparitors.  plugs,  accessories, 
transmltters-reoelrers.  test  equipment,  etc.  Bend  us 
TOUT  requirements. 

TERMS:  Prices  F.O.E  Pasadena.  California.  25^ 
on  all  C.O.D.  orders.  Californians  add  3%  Bain* 
Tax.  Prices  subfect  to  change  without  notice. 
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SEARCHLIGHT  SECTION 


FOR  THE  BEST 
IN  ELECTRONICS! 

PARTIAL  LISTING 
OP  OUTSTANDING 
SURPLUS  COMMUNh 
CATIONS  EQPT. 

MARINE 


TELEMARINE 

COMMUNICATIONS  CO. 

3040  W.  21  ST  STREET, 
B'KLYN  24.  NEW  YORK. 
PHONE:  ESPLANADE  2-4300 
CABLE:  TELEMARINE,  N.  Y. 


TCS  X’mttr-Receivers  for  Ship  or 
Shore. 

4U  RMCA  HF/IF  with  Auto  Alarm 
&  E^m’gcy  X’mttr  for  Shipboard  In¬ 
stallation 

TBK  HF  500W.  Transmitter  with  MG, 
Starter,  and  Spares. 

GO-9  100/125  W.  IF/HF  Ship  or  Air¬ 
craft  Transmitter,  Al  or  A2  Emis¬ 
sion.  All  New  with  Spares. 

ISO-AY  Mackay  IF  Ship  X’mttr. 

8707  RMCA  Ship  Radio  Compass 


EXTRA! 

PE-104  POWER  SUPPLIES  for  Re¬ 
ceiver  of  SCR-284,  NEW,  with 
Spore  Vibrator,  Export-Pocked. 
Large  Quantity  Available.  WRITS 
FOR  PRICES. 

MISCELLANEOUS 

DZ-2  Direction  Finders 
GP-7  Aircraft  Transmitters 
ZB-3  ILAS  Eqpt. 

SCR-283  RCVG  &  X’mttng  Eqpt. 
Complete. 

RT-3/ARN-1  Altimeter 
RADIOSONDES  AN/AMQ-1A  to  D. 
New. 

SCR-610  Crystolt,  in  sets  (120 
channels)  or  individually.  TESTED. 
Write  for  PRICtS 


IMMEDIATELY 
AVAILABLE 
FROM  STOCK 

GROUND  &  AIR 
COMMUNICATIONS 


TDQ  \HF  100-156  MC  SOW.  AM 
X  mtttrfor  IIOV.  50/60  C.  AC. 

BC-797  VHF  110-126  MC,  SOW.  AM 
Output  or  110  V.  50/60  C.  AC. 

SCR-284  Ground  Portable  AM,  Trans- 
Recr  Eiqpt.  for  Field  Communica¬ 
tions. 

SCR-522  VHF.  4-Channel,  100-156 
MC  Trans-Rcr  Eiqpt.  for  Plane  or 
Ground  Communications. 

SCR-511,  Walky-Talky.  3-6  MC. 
Crystal  Controlled  Trans-Recr,  with 
Plug-ln  Units  for  Freq.  Changing. 

96-200A,  2  KW  Wilcox  X’mttr.  125- 
525  KC,  3  Cabinets:  RF  Unit, 
Modulator,  Rectifier;  Al,  A2  and 
A3  Emission. 


SEARCHLIGHT  SECTION 


WAREHOUSE  CLEARANCE  TUBE  SALE 

N£W,  STANDARD  MANUFACTURIRS,  IMMCDIATl  DIUVERT 


SPECIAL  PURCHASE  SALE! 
RADIO  SHACK  PARES  PRKES 
ON  EVERY  OIL  CONDENSER! 

0r4»r  M«.  WVDC 

ft-MS  .1  2000  %  t.M 

TK-130  .S  7S00  2tr47S  2.00 

TC.lOO  .t  13.000  2tr313  O.OS 

Tt-134  .l-.l  2300  207700  2.08 

ll-20i0A  .20  20.000  14703  27.80 

TE-204  .8  000  C070  .70 

TC-184  .8  2000  XLMiW  1.88 

TK-100  .8  2800  2800  3.28 

Me- 1208  .8  3000  TJN  3.80 

IIC-1200  .8  3000  CO70  2.08 

IIK-2010  .8  28.000  147103  30.80 

IIK-1242  1.0  lOOO  Tit  1.00 

III.1244  1.0  1000  TIU  1.00 

HI*  1207  1.0  1800  1800  1.08 

TI.180  1.0  1800  CO70  1.08 

IIK-20100  1.0  10.000  10020  20.80 

IIC-370  1.0  18.000  14703  30.78 

TI-183  1.0  1800  .08 

IIC-1130  2.0  000  CO70  1.08 

IIC-1143  2.0  1000  23711  1.00 

M-2001  2.0  1800  T  2.18 

lit- 1221  2.0  2800  2800  8.80 

01-1243  2.0  3000  CO70  8.08 

OC-1237  2.0  4000  23747  0.08 

0C-1200  2.0  8000  .  14.08 

Tt-132  4.0  400  287004  1.08 

Ot-1240  4.0  OOO  TLA  1.08 

08-1147  4.0  OOO  OOO  2.78 

Ot-1140  4.0  1000  ....  2.08 

Ot-2000  0.0  OOO  €0-70  2.78 

08*1222  0.0  1800  TOO  3.28 

08-1123  0.0  OOO  CO-70  4.08 

08-1270  0.0  1000  T  4.80 

08-1270  0.0  lOOO  L  3.08 

08-1227  10.0  OOO  207441  8.00 

08-1180  10.0  lOOO  Tit  0.80 

08-1100  10.0  1000  1000  0.80 

T8-44  80.0  too  KLN  S.Os 


WRITE  TODAY  FOR 
FREE  tPAGE  FLYER. 
HUGE  LISTING  OF 
OFF-PRICE  VALUES! 


All  PrkM  F.O.I.  Lot  An««lM,  tiib|*c»  to  i 
withoMt  noti<«.  Mlnlmam  ardar  $3.00. 


Oapt.  E-1*,  7532  MalraM  Ava. 
Lat  Anfalat  40,  Callfaraia 


Thaatondt  at  alliar  tyfat  la  itack. 
yaaf  rtaalraaiaati. 


ELECnONICS  — Oeceinhdf,  1952 


427 


TELEPHONE 

RELAYS 


Larfc  Stack  af 
CLARE.  TYPES  C  0  A  E 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  of  COILS  and  PILE-UPS 
jfiiid  f «  Tour  Sptct.  for  Our  Qmetr 
CLARE  TYPE  C  STANDARD  SIZE 
SENSITIVE  TELEPHONE  RELAYS 
Call  Contacts  Will  Cla«a  at  Prica 

1)  6500  ohms  lA  4  MA  52.25  oa. 

2)  6500  ohms  IC  2  MA  3.00  ea. 

3)  6500  ohms  IB-lC  3.5  MA  2.75  aa. 

4)  6500  ohms  2A-IB  4  MA  3.00  oa. 

5)  6500  Ohms  3A  4  MA  3.00  oa. 

6)  6500  Ohms  3A-IB  4  MA  3.00  oa. 

7)  6500  ohms  5A  5  MA  3.25  OA 

CLARE  TYPE  G  HALF  SIZE 
SENSITIVE  TELEPHONE  RELAYS 
Coil  Contacts  Will  Claso  at  Prica 

1)  6500  ohms  2A  5  MA  $2.50  oa. 

2)  5800  ohms  3A  4  MA  2  50  ea. 

3)  5800  ohms  2B-IC  5  MA  2.50  oa. 

4)  48L0  ohms  IC  4  MA  2.50  oa. 

5>  3600  ohms  IC  6  MA  2.00  OA 

6)  4850  ohms  I A  5  MA  2.00  oa. 

7  )  3300  ohms  (Nona)  ACTUATOR  1.50  oa. 

All  olMive  ilflaiix  nio)  U-  U'<*‘il  tor  inntitiuouH  duty 

operation  on  llOV.  P.t'. 

OTHER  TYPE  G  TELEPHONE  RELAYS 
I)  1300  ohms  lA-lC  24  or  48V.  $2.50  OA 

2>  700  ohms  2A.IC  24V.  2.50  ca. 

3)  400  ohms  lA  12  Of  74V.  1.65  oa. 

CONTACT  SYMBOLS 

.\=Xorni  rrpt  n  H-Xorm.  f  r=8.r  D.T. 

G.E.  Rolays  At  USTiM  HiOAP^M  ('oil— lo.imfl  ohni^ 
Contorts  1  A.  lit  OtM'rotrs  on  M  MA.. Prica  $1.65 
Siinal  Wheolock  Krlovs  rKS<>66%  t  oll  2.000  ohms 

('ontarts-i.V,  IB.  K’  OperatJti  at  0  MA . 

Prieo— $2.75  aa. 

Leach  Rolays  T>pr  102'-SX  UK.  ('oil  24V.  42*) 
ohms.  Contar't'  I>.IVS.T.  Xorm.  rlovnl.  Uatt'd 

01  lU  .\nips  . Prica— $1.50  oa. 

Five  Proof  CR-2791  G.E.  Pluf  In  Rolays. 
I  I  C  lo;iC25  22tMl  ohms  SI'MT  4.5  .MA.  $4  00  OA 
3i  C  104B2X  7IK)  ohms  Si'l>T  6  MA..$3.00aA 
Stow  Hrlease  (For  SCR.522-A)  TeUuhone  MHoys. 

Part  Xo.  A1W5H  . Prica— $2.00  aA 

Clara  SK-5032  (Hormeticaity  Sealed)  Plui-in 
Rolays.  Catl — 30  ohms  6  volts  Contacts — DPDT. 

Prica— $4.00  oa. 


Electronic  Supply  Co.  I 
222  Fulton  St. 
New  Yprk  7,  N.  Y. 
DIpby  4-3088 
HOIIis  4-5033 


December,  7952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


TO  AMERICAN  INDUSTRY: 

WESTON  LABORATORIES 

announces 

A  New  and  Unique  Electronic  Service 

Because  of  the  unusual  demand  for  military  elec¬ 
tronic  test  equipment,  we  will  re-create  pieces  with 
military  nomenclature  of  acknowledged  superior  de¬ 
sign  in  small  or  moderate  quantities. 

Moreover,  we  will  do  this  at  a  speed  unheard  of  in 
electronic  circles.  Our  vast  library  of  technical  infor¬ 
mation,  together  with  unexcelled  laboratory  facilities 
under  the  control  of  the  finest  technicians,  frequently 
permit  procurement  of  critically  needed  test  gear 
otherwise  unavailable. 

We  often  are  able  to  produce  and  deliver  before 
similar  material  can  be  supplied  as  GFE  or  govern¬ 
ment  bailment.  . 

Complete  satisfaction  assured,  and  best  of  all,  our 
prices  reflect  considerable  savings  to  you.  Write, 
wire,  or  telephone. 

TEST  EQUIPMENT  HEADQUARTERS 

Coble:  WESLAB  Tel:  Boston:  WE  5-4500 


93. 


Portable  Instruments 

Molded  Bakelite  cose  7"  x  4Vi"  x  3" 

D.C.  MICROAMMETtSIS 

S..10..S0  micToampurus 
THERMOCOUPLE  MILLIAMMETERS 

1.  5.. 5..  10  milUon^urut 
THERMOCOUPLE  VOLTMETERS 

5  to  S88  volt* 

AToilobJo  ia  muifiplo  roago 
coBibiDationa 

Precision  Electrical  Instrument  Co. 

I4<  Grand  Street  New  Yerfc  13,  N.  Y. 


TS-lAim 
r%-iA  AP 
U 

TS>lftA  A^-l 
Tft-ll  AP 
•TS.i2 

T&-U 

TWISB  AP 

T*-W/APN 

TS-ia 

TS-U 

TS-23/AP 


T1-17S/U 

TS-IM  AP 

TS-lt9'U 

TS-192  CPA1-4 

TS-194.CPM-4 

TS.197.CPM-4 

T$-19t  CPM-4 

TS-2t3  AP 

T»-294'AP 

TS-2tS  AP 

TS.21t  MPM 

TS-21t  UP 

TS.22*/TftM 

TS.22SA 

TS.230  • 

TS-233/TPN.2 

TS.339A 

TS-2S3 

TS.2t3 

TS.2M 

TWZTtA  UP 

TS>2tl  TIIC>7 

T».2tS  CP 

TW293 

T^294;U 

TS.297/U 

TWSn/U 

Tft-3*3A  6 

TS.3U/FSM-1 


TS-42'AP 
TS-«3  AP 
TS-7C  APAI-3 
TS-t7  AP 
J%-99  AP 
T»-9«,TPS-1 
TS-99  AP 
TS-m/AP 
TS>m  AP 
TS-192  AP 
TS-IM  AP 
TS>I19  AP 
TS>U1  CP 
•TS-H7  CP 


TS>U3/CPM.l 

TS-144/TIIC-I 

T»-1A9 

•TS-147/UP 

TS-Ut/UP 

TS«U3 

*TS-1SS 

TS-17t/APN>S 

TS-173/UII  1 

TS-174  U  I 


*1K  Dew  maaufACtur*. 


SEARCHLIGHT  SECTION 


RELAYS...  WORLD'S 
LARGEST  STOCK! 

Your  requirements  of 
large  or  small  quanti-  (C 
ties  of  relays  can  be  , 

quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspected  and  fully  guar¬ 
anteed  by  Relay  Sales. 

^STANDARD  TELEPHONE  RELAYS 
k^SHORT  TELEPHONE  RELAYS 
^DUAL  TELEPHONE  RELAYS  ^SLOW 
ACTING  RELAYS  ^SEALED  RELAYS 
k^ROTARY  RELAYS  k^MIDGET  RELAYS 
V^KEYING  RELAYS  k^DIFFERENTIAl 
RELAYS  t^PLATE  CURRENT  RELAYS 
k^ANTENNA  SWITCHING  RELAYS 
k^'  IK" SERIES  ^STEPPERS  t  RATCHET 
RELAYS  ^LATCHING  A  INTERLOCKING 
RELAYS  ^MECHANICAL  ACTION  RELAYS 
^VOLTAGE  REGULATORS  OVERLOAD 
A  CIRCUIT  BREAKERS  k^REVERSE 
CURRENT  RELAYS  k^AIRCRAFT 
CONTACTORS  k^MOTOR  A  CONTROL 
DEVICES  k^TIMERS  k^SOLENOIDS 


✓  RELAY  ASSEMBLIES 

rn 

[  teiay  1 

TteuA 

1  sales  1 

RELAY  SALES 

CATALOG 
i  NOW  READY 

1 

WR/Tf  FOR  YOUR 

COPY  TODAY 

833  W.  CHIUGO  AVE 


OEPT.  4,  CHICACO  »,  lU. 


THE  WIDEST  ASSORTMENT.  THE  STRONGEST  DEPTH 
AND  THE  MOST  IMMEDIATE  AVAILABILITY  OF  ANY 
SOURCE  ON  TEST  EQUIPMENT. 

We  are  currently  producing  and  delivering  the  TS-117,  TS-125, 
TS  108,  TS-102A,  TS-89,  TS-268,  TAA-16EA  and  the  TSX.4SE. 
A  more  complete  list  follows: 


TS-2t/TM» 
Tft-27  TSM 
TS-32A/TIIC-1 
TS>U/AP 
TS-S4AP 
TS-34A/AP 
AP 

TS*** 
IJ-4S/AP 
15^7.  AP« 
TS-U 

TS-U/APC>4 
TS-M  AP 
TS-M  U 
TS-9i/AP 


•TS-12$/AP 

TS-U7.U 

TS-13L'AP 


Before  selling  your  idle  test  equipment,  please  get  our  offer 


Cable:  WESLAB 


Tel:  Boston:  WE  5-4500 


PULSE  TRANSFORMER 

^  Tube  base  plug  in  type  ff  C”— 

t\  H#r»  ar«  prpcUion  mad«.  hi^h  qucUity  com-  If  f  I  M 

r«  — ■■  I  \  pact  pulto  troBBfonaort  wound  on  hyponil  |g  j  II  j  l|| 

.  (gft  corot.  Thoy  aro  built  in  octal  bakolito  tub#  \\  !  !!  !  7/ 

j  j  f— -I  Q  n  1  bosoc  and  can  bo  adaptod  to  many  uooo.  Thoy  ^  "lib^  Hj 

H  I  complotoly  imfwoqnatod  and  ooalod. 

)ls“*??l72y  SUGGESTED  USES 

J  Lt  y  it — Blocktno  Oscillator,  MultiTibrotor  and  .  - 

'JS)  1  Scopo  Circuit*.  I  TT* - 1 

A  —  it — WhoroTor  Aecurato  Timing  and  Trigger-  ■!  I  i  ! 

ing  aro  nocotsary.  *1*1^"^  *  "  > 

TTPI  UK  7590  it — Unoxcollod  in  circuit  applicotions  lor*,.  I  I  r*)  I 
CA«H  coa •  90*T«]M  gonorating  low  power  and  low  ooltago  S  ^1'  •{  i 

•Al.  OC  ACS  OMI.9  pulooo.  .  fT  I  |  |  {  | 

(  0  o  •  4  otn  ^ — Can  bo  used  in  circuit*  utilizing  repetition  {  M  H 

for*  4.9420  rote*  from  0  to  weU  over  1  MC  and  puUe  I  I  .  > 

JJJJJJJJJ  width*  ranging  from  .OS  Micro*econd  up.  I  j  sioC  viCu 

Price  $4.50  each  IMMEDIATE  DEUYEHT  **** 

iiRTR,y  and  vounc 

THE  (Lcec(  I  N  I  Lt  c  T  no  N  I  c  s 
'  81 1  Boyston  St.,  Boston  16,  Mass.  CO  7-4700 


-■III  I  : 

.n  j  m  I 

(O  I  I  I 
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PI  ”AN”  connectors 

m  Discounts  30  to  70%  -4^ 


ROSE  Electronics  Co. 

100  Park  Place,  New  York  7,  N.  Y.  COrtlandt  7-6196 


SEARCHLIGHT  SECTION 


ATR-13  TRANSCEIVER 

Dynamotor  powered,  ettber  14  or  S8  Y.  Shock 
loounted,  remotely  controlled  tntneeelfer. 
Tunable  reoelTer.  range  108-160  U.C.,  4'Cban- 
nel  erjretal  controlled  \'HF  transmitter,  built* 
In  proTialons  for  omnl.  Weight,  complete  with 
plugs,  less  cable,  10  Iba.  Less  COAS  AA 
crysul.  new  . 


'AN"  CONNECTORS,  Partial  Listing 

1S-15P  '  20-19P  2^25S  24-28P  36-lS 

36-2P 
38-2S 
3(-3P 
3C^ 

35- I2P 
3(-I2S 
3ai3P 
X-US 
3C-14P 

36- 14S 
3C-2IP 
3U1S 
40-IP 
40-IS 
40-8P 
IMS 
40-nP 
40-ns 
40-14P 
40-14S 
44-lP 
44-lS 
44-2P 
44-2S 
48-4P 
48-4S 
48-SP 
48-5S 


ilKMV., 


tc-iu 

RC-a3« 

BTMllnia 

T-ti/ATT^ 


8S1P 
8S1S 
I0S-2P 
I0S-2S 
10SL-3P 
I0SL-3S 
10SL-4P 
10SL4S 
12S-IP 
12S-1S 
12S4P 
12S-6S 
14S-IP 
14S-1S 
14S-2P 
I4S-2S 
14-JP 
14-3S 
14S-4P 
I4S-4S 
14S-I4P 
14S-14S 
16S-IP 
1(S-IS 
I«-2P 
16-2S 
16S-3P 
ItS-3S 
I6S4P 
16S-4S 
I6S-5P 
16S-SS 
16S4P 
16S-6S 

Complete  stock  of  all  tizei,  from  8  to  48,  in  all  combinations  and 
shell  types.  Also  complete  stock  of  "UG"  and  "PL"  Connectors. 


[crN7 


PORTABLE  RADAR 

Model  8Q.  It  cm.  Used  on  small  ships.  Has 
PPl  Indicator.  Maximura  range  to  mllee.  1 
Kw,  output.  Operates  from  110  VAC,  60  epe. 

p.o.a 


RADAR  TRANSMITTER 
Model  6*23200.  15  tubes.  Has  4  Independent 
oecillatora.  New  $09.90. 


AN/ART-U  PARTS 


OAS  ENCINE  POWER  SUPPLY 

m  Kw.  no  V.  60  ep-i.  Complete  gas  ei 
power  supply.  New.  with  spare  parts.  P. 


POWER  SUPPLY 

110  V.  60  cpe..  4  tubes  roltage  regulated. 
Power  output  200  VPC  9  90  MA.  and  6.^ 
VAC  41  7  amps.  New . ^.9S 


FLUX  METER 

For  measuring  flux  density  between  njbgnet 
poles.  Has  two  meters  in  series  with  a  poten- 
tlMneter  and  battery  for  power  supply.  Itange: 
500-4000  Gauss  in  8  scales.  K^iures  1  bat¬ 
tery  which  mounts  In  case.  NKw . $37.90 


STANDARD  BRAND  TUBES 


Large  quantities  in  stock; 

immediate  delivery. 

All  values  and  tolerances. 


N  P.O.  &  TEMPERATURE  COEFEICIENT 
FEED-THRU,  STANDOFF,  DISC,  CERAMICONS. 
LITTLEFUSE  FUSE— ALL  VALUES. 


8ELOW  FACTORY  PRICE. 


CAP  ELECTRONICS  INC 

102  Warren  Stroaf 
New  York  7,  N  Y 
worth  3  4141 


14-15P 

20-I9P 

2^25S 

24-28P 

I6-1SS 

20-l)S 

22-27P 

24-28$ 

I(-I6P 

20-20P 

22-27$ 

28-IP 

1(-ICS 

20-20S 

2^28P  i 

28-1$ 

16S-17P 

20-21P 

22.^ 

28-6P 

14S-17S 

20-21$ 

2^3SP 

284$ 

IS-IP 

20-22P 

22-35$ 

28.7P 

IS-IS 

20-22$ 

2236P 

28-7$ 

,  18-SP 

2023P 

22  36$ 

28-I3P 

I  1»SS 

20-23$ 

22-37P 

28-13$ 

18-(P 

20-24P 

22-37$ 

28-I4P 

IS«S 

20-31P 

24-1$ 

28-14$ 

18.7P 

20-31$ 

24-2P 

28-I5P 

1  18-7S 

20-32P 

24-2$ 

28-15$ 

i  I»SP 

20-32$ 

24-3P 

2»IP 

I8.4S 

20-33P 

244$ 

28-21$ 

18-9P 

20-33$ 

24-4P 

28-22P 

I8-9S 

2MP 

24-4$ 

28-22$ 

18-IOP 

2M$ 

24-5P 

32-IP 

I8-10S 

22-2P 

24-5$ 

32-1$ 

lg-29P 

22-2$ 

24-6P 

32-2P 

lg-29S 

22-6P 

244$ 

3^2S 

lg-30P 

22-6$ 

24-15P 

32-9P 

18-30S 

22-8P 

24-15$ 

32-9$ 

I8-3IP 

22-8$ 

24-16P 

3M0P 

18.31S 

2M5P 

24-16$ 

3M0$ 

20-lP 

2MS$ 

24-17P 

3M4$ 

1  20-IS 

2M6P 

24-17$ 

32-I5P 

!  20-8P 

22-16$ 

24-2SP 

3M5S 

20-8S 

2M7P 

24-25$ 

3M9P 

20-9P 

2M7S 

24-26P 

3M9$ 

20-9S 

22-24P 

24-26$ 

32-20P 

,  20-10? 

22-24$ 

24-27P 

3^20S 

1  20-I0S 

,  22-25P 

;  24-27$ 

36-IP 

430 
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TRY  WEILS 

fir^! 


FOR  ILICTRONIC  COMPONENTS 

Ve  offer  immcdiaie  delivery  from  our  vast 
stock  of  more  than  25,000  items— all 
Standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Chask  Walls’  Stotk  First  I 

Quotations  and  quantities  available  will 
be  given  immediately  upon  request. 


ADEl  ClAMeS 
ANTENNAS 

Suulalen.  Mott  Sochooi  m 

BINOINO  POSTS  — U 
BLOWERS 

CABLE  ASSEMBLIES  U  f 

CHOKES  •  • 

COILS 

CONDENSERS 

OS  miod,  BaAfub,  Hoori^  Aid,  IrammMmq 
Mkoo,  Silver  Mkat,  Coromc,  VorioUe,  Trimmer 
CRYSTALS 

DVNAMOTORS  t  BRUSHES 
FILTERS 

FUSES  a  MOUNTINGS 
GENERATORS 

GROUND  RODS  re*,, 

HEADSETS 

LORD  MOUNTS 
LUGS 

MOTORS  a  BRUSHES 
PLUGS 
RECTIFIERS 

Selemvm,  Copper  Oxide,  Meier,  Diode 

RESISTORS— All  Typei 
SELSYNS 
SOCKETS 
SWITCHES 

AircroA,  Micro,  Swrlchellef,  Toggto 
-  TIMERS 

jCr]  TUBING— FlexAle 

TUNING  SHAFTS 
TRANSFORMERS— All  Types 
VIBRATORS 
WALKIE  TALKIES 

Availably  Now! 

A  complete  signal  corps  stock  number 
listing  of  items  in  our  stock.  Write  for  list¬ 
ing  No.  SG-200.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  for 
Radio-Electronics  Catalog  No.  H  501. 

Writa,  Wira,  Phono  Yowr  Roqwiromonts 

all  phonoa:  SEeley  8-4143 


MX^Se  lAfC. 


SU  W.  CHICACO  AVE.,  DIPT.  SI.,CNI(AC0  It  lit. 
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SEARCHLIGHT  SECTION 


X  BAND  THERMISTOR  Mount  ssoo  to  96oo  mc 

VSWR  less  thon  1.4,  RG-51  guide . $70.00 

X  BAND  VARIABLE  ATTENUATOR  Guillotine 

type,  0  to  30DB  Attenuation.  Dial  direct  reading  within 
IDB— $80.00 

VSWR  AMPLIFIER  tunable  high  gain  linear  amplifier, 

far  measurement  of  standing  wave  ratios  in  conjunction 
with  slotted  lines.  Crystal  or  Bolometer  input — $300.00 

DELAY  LINE,  Z-1000  ±10%  band  pass  0-2  MC., 

delay  time  4  micro-seconds,  type  YE-4  B. 

TUNING  UNITS  FOR  APR-4  RECEIVER 

Hrnliia  units  nru  incempleU,  n««,  in  oMtoting  cenditinn  but  inck  tbn  front  punai, 

tunina  motor  and  tunina  shott  and  Mo  panob . $100.0D 

TN  It  JOO-IOOO  MC  TN  1*  1000-2300  MC  TN  54  2200-4000  MC 


BUTTERFLY  TUNERS 

110*330  m««ocycl«s  ofcillotor  b«tt«pfly 

ias.oo 

00*300  niMocyclM  mix«r  bytt«pfly  with 
tocktf  for  05S  (ino4  m  diodo  miior)  $23.00 
400*000  moffocyclot  OMillotor  bvttorfly 
with  703  tubo  moyntod  on  it . $30.00 

X  Bond  Spoctrom  Anolyior  0500-0000  MC. 
Colibrotod  froqyoncy  motor,  tynod  mbior, 

4  i.f.  stoqot.  3  Vidoo  stoqot  ovor-oll  goin 
123  db.,  rog.  Powor  Supply. 

5  Bond  Spoctrym  Anolytor  2700*3000 
mogocyclos — Slmilor  to  obovo. 

HIGH  POWER  DUMMY  LOADS 

OC-2000  MC,  100  watts  dissipation,  VSWR 
loss  thon  1.1,  no  cooling  nocossory. 

X  Bond,  1i/i**  X  H**  outdo,  choko  or  pkdn 
flongo,  dbsipotot  $30  wotts  ovorogo  powor 
continyoysly  In  still  oir,  VSWR  loss  thon 
1  15  botwoon  7  ond  10  K7C,  wolght  SV4 
poynds. 

X  Bond,  Vj"  X  1**  guido,  choko  tiongo,  dis* 
sipotos  250  Wotts  ovorMo  powor  continy¬ 
oysly  in  sHII  oir,  VSWR  loss  thon  1.1$  bo* 
twoon  0.2  X  12.4  KMC,  woight  3%  poynds. 
X  Bond,  11/4**  X  H**  Ouido,  ploin  tiongo, 
dissipotos  200  wotts  ovorogo  powor  continy¬ 
oysly  In  still  oir,  VSWR  loss  than  1.1$  bo* 
twoon  7-10  KMC,  woight  3V4  Pounds. 

X  Bond,  li/V*  X  1^1**  gyido,  ploin  tiongo, 
dbslpotos  150  wotts  ovorogo  powor  continy¬ 
oysly  in  still  oir,  woight  2  poynds  4  oyncot. 
S  Bond  11/4*'  u  3**  gyido  dissipotos  1000 
wotts  ovorogo  powor  Tn  still  oir,  VSWR  loss 


thon  1.1S  botwoon  2.S  to  3.7  KMC,  choko 
tiongo,  woight  13  poynds. 

S  Bond  Mixor,  tonoblo  by  moons  of  sUdor; 
typo  N  connoctor  tor  tho  R.F.  ond  loco! 
oscillator  Inpyt,  U.H.F.  connoctor  for  tho 
I.F.  oytpyt,  vorioblo  oscillotor  inioction 

$30.00 

33  MC  I.F.  STRir,  VIDEO,  ond  AUDIO  3 
AMPLIFIER  ond  110  Volt  40*2400  cps  I 
POWER  SUPPLY.  Bondwidth  10  mc  now,  i 
port  of  SPR-2  Rocoivor.  AMPLIFIER  STRIP  i 
AM-SSA/SPR-2  confolns  I.F.  ampll^r,  w 
doloetor,  vidoo  ompMfior,  pybo  strotchor  t 
ond  oydio  ompllfior  ond  Roctifior  Powor  { 
Unit  PP.ISSA/SPR-2  bondwidth  10  mc.  1 
contof  froqyoncy  30  mc.  sonsltlvlty  SO  i 
microvolts  for  10  milliwotts  oytpyf.  Powor  * 
sypply  B0/11S  V  oc  SO-2400  cps  1.3  omps.  I 

Sond  for  schomoftc. . $45.00  loss  twbos  9 

S  Bond  Signol  Gonorofor  Covity  With  Cot*  1 
OH  AHonuotor,  2300-20S0  me.,  2C40  twbo,  I 

vlth  modylotor  chossb . $30.00  v 

High  Poss  Filter  F*2f/SPR*2,  cvH  oH  at 
1000  me  ond  bolow;  ysod  for  rocoWors 

obovo  1000  mc . $12.00  I 

TS-BO  Voltogo  Divider  for  moosuring  high  ; 
vMoo  pubos,  rotios  1:10  and  1:100  from*  1 
mission  flot  within  2  db  ISO  c.p.s.  to  3  me.,  j 
with  cable  for  otfochlng  to  syndroscopo 

$30.00 

Vorioblo  Wovogyido  Below  Cut*OH  Attony*  j 
utor  L  101-A  U.H.F.  Connoctora  ot  ooch 

ond  collbrotlon  30*100  db . $23-00 

S  Bond  Stondord  Froqyoncy  Covi^,  od|ysta-  J 
bio,  with  crystol  holder  ond  1N27  crystol  | 

$50.00 

$  Bond  Tost  Lood  TPS-53P/BT.  50  ohms 

$12.00  I 


NIBUR  SALES  CORP 


62- A  WHITE  ST. 


RED  BANK,  N.  J. 


AraGRAFT  ELECTRONICS 

ARC— I's,  ART— 13's,  RTA  IB's,  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

RE  9-5960 


I 


■■ ! 


CAPACITOR 

HEADQUARTERS 


I  QUAl/ry-SERV'/GE  I 


ELECTRONIC  SPECIAITT  SUPPLY  CO, 


SEARCHLIGHT  SECTION 


BLOWERS: 


ANTENNA  EQUIPMENT 

MAST  BASES — INSULATED; 

MP.i32  BA$E-(.V5  at  1' 


Volt  80  cycle  RI^OWKK 
lUictiirtHli.  approx.  HMI  (  FM 
S*  outlet. 

Quiet  Mtrtor  size  - 

s^'xsu".  np:w  —  not  <;oT-t 

K  52n  $7.99 

DUAL  BLOWER  Same  aa  abose.  except 

has  blower  assembly  m  each  side  of  motor.  Order 

.No.  P:  WMj  . $12.95 

COMPACT  TYPE  TK-M.  motor  built  inside 

SQUirrel  caR.*,  4-4*  Intake:  3  H*  x  3*’  IMs.  Tomplete 
sl»e:  i  W  X  9- S'  H  x  8- S'  I».  0  No. 

K  M»4i  .  13.50 

FLANGE  TYPE  HO  FFM.  S-S'  Intake:  2-S'  HI*. 
t’lmipU-te  **lxe:  a-S"  'V  x  7-S'  H  x  6-S'  Ib  Onter 

No.  K  Krt'.  . $12.95 

FLANGE  TWIN  2::>  t’KM.  4-S'  Intake:  3-U'  x  3* 
1H*L.  t'uniplef,  viiv:  11  »*'  W  x  8  S'  H  x  8*1  18' 
1>  N..  y.  i:H . $20.95 


TRANSMIHERS 


Po/nt-to>pojAt  communcaUont 


roaxlai  load  in  lu.'Le. 
Ibpole— 335  MC _ 


DYNAMOTORS: 

DYNAMOTOR  and  BLOWER:  9  Voltx  I>r  InftiT  out¬ 
put  4'>o  \<>it^  OO  51 A  4’>oo  KI'.M  At  6  Volts  DC  In 
put;  output  2iiu  Volt^  u*.  M.\.  ;:*hmi  ItpAI  ...  $4.95 
f  Input  Output  Stack  N«.  Price 

14'V.  IM'.  *ptM>  V  34M)M\.  HD-M  $9.9S 

12  V.  IH  220  V.  TO  ML.  l>M-24  8.95 

12V.  IM;  220  V.1miM\  DM  18*'  4.95 

12  or  21V.  in:  4m  V  2UOMV  & 

'  ►  220  V.  100  M\.  P  lot  $4.95 

14V.  in:  .375  V.  150  ml.  DM  375  8.95 

14V  IN  S30\.133ML.  DM  330  7.9S 

14  V.  IN  5(M)  V.  .UK)  M  L.  I*K  .50  14.9S 

12  .ir  21  V.  IN’.  275  V.  ilOM  L  I  SL  0516  3.95 

12  w  24  V.  in:  300  V  50  ML.  I  SL/0515  1.9$ 

ALSO  -PK  :3.'PK-86;  DM-5.1,  DM  33.  5055;  DM  416; 

PK-IOI.  eP  .  *  m  .4 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 30  VOLT  DC  OUTPUT; 

11*.  2*Nl  V.  ThriH*  I'ba-e  4iM4  lArle  Input: 

TYPE  143  a  Tran^f.  niier  A  VR  IfM)  Amp _  $69.50 

TYPE  3FS-5  w  Tram*..  VII,  A  lU.mer  200  Amp. 

$<>9.50 

TYPE-52A-M  Ke.*tifler  Dnlv.  CaM*.!.  200  .Lmp  $39.50 
TYPE  A- 1  H«titl.r  Di.lv,  ra>.*.l.  ;5o0  Amp...  $49.50 


riiiize  S16  Sirandeil 
I  ft.  on  Iletl,  itL 

.  $1.50 

opprr  A  <«•!.  525  ft 

$4.75 


TELEPHONE  WIRE 


TRANSFORMER! 


AIRCRAFT  CONTROL  CABLE -3  32 
Sirami.  VL'.-ath«-ipnMit».4l.  (ialvanlzi'd. 
Test  Ideal  for  TeleLKlon  Duvlntl  I 
Mther  UM-.  Prices:  l.'aC  pe*-  Ft. 

1000  Ft.  or  mere  '9  : 


PLUGS  AND  CONNECTORS 

1*1.  112  VUu  uir  1.1*  21  lAH.p 

I’l.  1'  lo:;  iMin:  t»r  in  -i** 

Mr  2II  Klfc'litaniile  .Ldapter  tor  <’fuuni 
M  .'’.50  Uik’litNtiKle  t'oaxial  <'«>iin>.(-t(>r . 


MOUNTINGS  AND  CLAMPS: 

FT  154  fur  IM’  .34k  K«  euer . 

hT  ^T't  Muuntink  &  t’laitip .  . 

Mr  476  Maple  Hall  for  alnue  r  Fairtead  . . 
Mt’-lliM  LVimmI  riamp  fur  Fairleail. 

M  2;L5  HuliMn  A  2'>4t  Ft.  \V  !(m»  Atitetina  Wire 
LVT-7  Weijibi  fur  Tralllnk  .Lntenna . 


Freq.  Ran«e:  2000  to  20.000  Kct. 

Output:  350  Watts  C  W.  250  Watts  Radio 
telephone 

Input:  190  to  250  Volts  AC  50  60  eps. 

Silo:  60'  hiph.  17'  wide.  27*  deep. 

Tubes:  807i.  813s.  805s.  866s. 

Crystal  Oscillator  unit  built-in,  fully  shielded 
and  stable.  Ail  self  contained  includinp  an. 
tonna  network.  Master  Oscillator  unit  tavail- 
able)  fits  in  place  of  Xtal  unit.  Speech  ampli* 
Her  is  only  external  unit  and  has  1 10 '220  v 
AC  input,  four  states,  hiph  tain.  Total  net 
weitht.  625  lbs. 

Complete!  New!  From  Stock!  Quantities! 
Prices  on  Request. 

COMMUNICATION  DEVICES  CO. 

INCORPORATED 

2331  Twelfth  Avt.  N.  Y.  27,  N.  Y. 


•  All  Prices  Are  F.O.B., 
25**  Deposit  on  C.0.0.  Orders 


FAIR  RADIO  SALES 


SENSIBLE  PRICES 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULBS  &  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7.1286 

M.  R.  jg  1  Box  86X _ Keyport,  N.  J. 


CaPaciTOa  tRACKCTS.  CPoe  6  CPOT  types  IN  STOCK 
LnaOULTOav  ASSORTMCNT.  oatntub  a  channel  typ«e. 
SO  ti^erul  nrw  unit*.  *oe<-«al  S1«.7S 

f  ots;  suppaEssoe  type  capacitors.  ca-44p. 
ca-aas 

MANY  OTHER  TYPES  STOCKED— WE  INVITE  YOUR 
INQUIRIES 

TRANSFORMER  LAMINATIONS 
Numetol  •  224750  Grode  •  Silicon 

El  11.  SI-7S  EE  3S  27.  P  ll.  P-12  Ul  312  etc. 
ROSIN  CORE  SOLDER,  new  SO  40  grade.  0620  .7S 

SPECIAL  SELENIUM  RECTIFIERS 

6RSSA3V.  7  plate  . SS 

miniature  matrument  type  90V  ISma  .OS 
Mo.  2DOSS3.  20  plate*.  90V  ISO  ma .  1.3S 

RELAY  SPECIALS 

TIC  ELECTRIC  type  13  STEPPER.  6-12  VDC. 
2S  poeition.  340  degree  rotation  .  S-9S 

qj  24  volt.  OPOT  . 7S 

RL.  42  Ohm.  4  vo't  ru  I.  &PNO  .4S 

r  SKS032.  4  volt.  OPOT  *eeled  plugin  3.48 
rOR  STARTER.  3  pha*e  ISA  cont.  a4V 

.  .  .4.4S 

K)  ohm  4  ma  p>ate  type  3PNO.  compact  I.7S 
-3S.  SUPCR-SENSITIVq.  10.000  ohm/X’a 

.  ,  .  4.98 

SIOMA  SH.  2  45  Ohm  co>l».  2  24  volt,  cased  2. 78 
SIGMA  41P  ROOO  Ohm  04  watt  *.>nsitive  AC-OC.2.7S 
ROTARY  RELAY.  14  volt.  2  pO*>tion  .  .  .1.9S 

A.R  US  SOLENOID.  lOO  Ohm  24V  co<l  SP  S0A.t.3S 
O.E.  miniature.  10-000  ohm  Ha  ma.  SPNO....a.48 


M-G  SET  BARGAIN 


li  .59  .69  .65  YAB  T  WAB  T 

SPECIFY  TERMINAL  LAYOUT  WHEN  ORDERING 
OTHER  VALUES  VOLTAGES  AVAILABLE 
JAN.C.2S  TYPES  AVAILABLE  IN  QUANTITY 
A771NTION 

New  Monufocture  Hi-Copocity  Oil  Cond. 

For  ScrYo-Control-Netwo’k  Applicotions 
20-30-40-SO-60  MFO/600  VDC,  olso  AC  rated  ^ 
COMPACT  UNITS 
10-20-40-80-100  MFD/100  VDC  (Oils) 

Fo$f  Delivery — Let  Us  Quote  on  Your  Needs 


30  New  Stor  Mortnc  Duty  MG  sets 
Input  230  volts  DC 

Output  7<2  KVA,  110  volts,  60  cycles,  1 
phase 

FOB  New  York  City  or  Rochester,  Price  $350.00 
Eoch 

World’s  Largest  Inventory  of  Motors,  Genero- 
tors.  Transformers,  etc. 

ELECTRIC  EQUIPMENT  CO. 

P.  0.  BOX  51 

ROCHESTER,  N.  Y. 

Phone  10-65 


CLARE 
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SEARCHLIGHT  SECTION 


new-CONDENSER  SPECIALS-guaranteed 


6  mfd.— 150  V . $.35 

Three  term,  dual  3  mfd.  oil  cond.  complete 
with  brockets,  measuring  4'4''x1’''4‘'sl". 
Ideal  for  audio  crossover  networks. 


16  mfd.— 600  V . $1.75 

Duol  8  mfd  oil  filled  cond.  hermeticolly 
sealed  ond  packed.  Tobc  type  PT -SC-11 
meosuring  344"x2H">2H''.  Stud  mntg. 
centers  2".  Plugs  into  stondard  four  prong 
socket.  Quantity  discount. 


ThrM  term,  bat.  mtg.  channel  type. 
Dims.  J*4"  »  IVi"  »  2".  Two  S  mfd.  sec- 
tions  rated  400  V  at  72  deg  "C".  1100 
V  test.  Meets  commercial  specs,  tor  OOO 
V,  eperatien  up  to  40  degs  "C".  Ideal 
ter  filter  or  power  factor  application. 
Repeat  soles  prove  this  rugged  high 
quality  condenser  to  be  ef  outstanding 
value.  Carton  ef  24,  weight  w  an 
42  lbs.  Large  quo.  available 


#23F7— B'kts 


1  mfd.— 1000  V . $.69 

T3U-10010 — Ind.  boxed  in  factory  cartons. 
A  real  jobber  buy. 


1-1  mfd. — 600  V . $.85 

3  ST.  Bathtub.  Lots  of  100  I0\  Disc 
Some  type  but  with  2  terms  $.70 


#23f299 


TRANSTAT  _ 

IIS  V.  1  phase,  100  amps.  '  mfd.— 

KVA.  11.5,  Ronge  0  115  V.  _ 

Amertran  #29145— Sp'ly  Priced  2  mfd.— 

SEE  OCTOBER  AND  NOVEMBER  ISSUES  FOR  COMPLETE  LISTING  OF:— MICAS,  RECVNG.  A  TRANS. 
SWITCHES,  MICRO  A  TOGGLE— "AB"  POTS — BATHTUB,  CHANNEL  A  TUBULAR  OIL  CONDS. 

Wrrtd  ART  HANKINS,  Owrtar 


Sp'ly  Priced 


4  mfd. — 600  V 


-WANTED — 


Condensers  of  all  Types 
in  any  quantify.  Abe 
ether  stondard  cempo- 
nents. _ 


THROUGH  THIS  DOOR  PASS  THE  MOST 
^  4  BEAUTIFUL  BARGAINS  IN  THE  WORLD 


^C-S8-B  TAPE  FACSIMILE  RECORDER  ^ 
SCR- 274  TRANSMITTER  AND  RECEIVER^ 
SCR  284  TRANSCEIVER  •  ORB  CABLE  DETECTOR  A 
SCR-269  RADIO  COMPASS  .715  RCA  SCOPE  CONSOLE/  (, 
8600  AUTOMATIC  ALARM 
EE-65  E  TEST  SET  •  S-6  LAB.  FREQUENCY  METER 
106-M  IH.  Indicator  6I6A  UHF.  Signol  Generotor  TG-10  Keyer 
EE-6S-F  Test  Set  EE-85  Time  Interval  Apparatus  155  R.C.A.  Scopes 

BC-1016  Recorder  I-9S-A  Field  Strength  Meter  620A  6.R.  Test  Set 

1-102-A  Indicator  I-I3S-E  Galvin  Test  Set  M98-A  Signal  Generotor 
BC-906-D  Frequency  Meter  I88X  Signol  Generator  (Hickok) 

CW  60  ABM  Wovemeter  A-27  Antenno  Phontom  P/0  SCR  506 
CZH-S0’S2  Audio  Amplifier  EE'99-T3  Telephone  Repeater  Equipment 
m  EE-6S-E  Test  Set  BC-I25S-A  Delco  Het.  Monitor 


WRITE. 
I  for  1 
PRICES 


2SW.  RCA-PM  RE-ENTRANT  OUTDOOR  HORN 
SPEAKER  comylrti  w  Irintf.  malch  lo  SO>..>- 
64001,:  lin«.  (Navy  Surplut). 

$39.00  10—  36.00  fa. 

.007  mfd.  40(N  oaofr  cond«ni«fB 

.05  fa.  .04  ea. 

lOKO  Standard  Brand.  TyM  J 

i.OOea.  10—  .9Sea. 
5mfd.  220v.  AC.  Round  catf 

2.23  pa.  10—  2.19  oa. 
I0.7mc.  t.F.  Coils  .40  oa.  10—  .35  ca. 

lOlL  Standard  Brand,  Typo  L.  ISOw 

2.S0  ta.  10—  2.29  oa. 
SOW.  6L6  P.  P  Pi  to  41f.  7.91],  I51J. 

6011.  2SOii  4.IOoa.  10—  4  00  oa. 

3  Ganf.  8P.  B.  Variablf  Condenser 

l.BOoa.  10—  1.90  ea. 
All  now  items.  Rppupst  list  ot  additional  items. 

M  &  M  ENGINEERING  CORP. 

1017  W.  23rd  $t.  Indianopolis  23,  Ind. 


TifitH  TVAtu 


CAll 

Itgolow 


BUY  r  SELL 

We  do  both! — Electronic  Equipment  ot  every  description,  tto  lot  too  large. 

TOP  PRICES.  Ask  us  to  help  you.  RAPID  ACTION  ALWAYS. 

ELECTRONIC  SURPLUS  BROKERS 

141  CHAMBERS  ST.,  NEW  YORK  RECTOR  2-1591 


IIKIdAY 

AUTHORIZED  FACTORY  DISTRIBUTORS 
STRUTHERS-DUNN  POTTER  &  BRUMFIELD 


Complete  wiHi  all  five  Tuning  Units,  covering  tNc  ronge  3t  to 
4,000  Me.,  widebond  dtscone  ond  other  ontennos.  wovetrops, 
mobile  occessories,  100  poge  technkol  monuol,  etc.  Versotile, 
occurotc,  compoct — the  orisfocro^  of  lob  reetivers  in  this 
range.  Write  for  doto  sheet  ond  cuototions. 

We  hove  0  lorge  voriety  of  other  hord-to-get  equipment,  in. 
cludmg  mterowove,  oircroft.  communieotions.  rodor;  ond  tobor* 
otory  electronics  of  oil  kinds.  Quotity  stondords  mointoined. 
Get  our  quototions! 

We  wUt  buy  any  ihctrpnk  Moferiof  ot  top  prices.  SCHOOLS — 
unload  your  dusty  surplus  for  cash  or  crodit. 


100,000 

RELAYS  1?* 


Write  for 
CATALOG 


ADVANCE  TYPE  4M-IB  HEAVY  DUTY 
ANTENNA  RELAY  rated  I  kw  R.F.  O.P.O  T. 
plus  8.P  N  O.  *4*  pur«  silver  contacts  nc 
with  all  steatite  insulation.  4200  ehm.  \n  Mn 
roil  eaerates  en  20  ma  er  IIO  v  D.C. 


ENGINEERING  ASSOCIATES 


434  PATTERSON  ROAD 


3i3  Atlsntic  Av«.  BrnoHyn  2.  N.  Y.  ULttsr  5.04M 


6  mfd. — 600  V . 

.  $1.55 

CP70— Jan  App'd 

5  mfd.— 1000  V . 

#23F14— I'ktx. 

.  $2.19 
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premier 


TV  PICTURE  TUBES 

OiM  Full  Ymt  GmimIcc  -All  Typtt 


SIZE 

PRICE 

SIZE 

PRICE 

lO-Inch.. . 

. .  $9.95 

tl-Inch. 

516.95 

It-inch.. . 

..  $11.95 

19.iiidi..  . 

511.95 

14>ifich.. . 

. .  $13.95 

$19.95 

74ndi. ... 

..  $15.95 

t1.|ndi.  . 

StO.93 

16-)adi... 

..  $15.95 

No  Mtnimum  Order 

S6A  A,  Stanford  got  . .  .$1.49 

944  A,  Spociol  noltO'frM  vocymn  typo 

—4000V  @  too  MA . $1.7S 

DIRECTLY  INTERCHANGEABLE, 
IMPROVED  PERFORMANCE 


SPECIAL 

TUBE  BUYS! 


1B3GT . 

1L4 . 

1R5 . 

1S5 . 

1T4 . 

1U4 .  . 

1U5 . 

3A4  . 

3Q4 . 

3S4 . 

3V4 . 

5U4G . 

5y3GT . 

6AGS . 

6AK5 . 

6ALS . 

6AQ3 . 

6AT6  . 

6AU6 . . 

6AV6 . 

6AX4GT  . . . 

6BA6 . 

6BCS . 

6806  . 

6886 . 

6BG6G . 

68H6 . 

6836 

6BQ6GT... 

6C4 . 

6C86 . 

6CD6G . 

6S4 


Critical  tabes  are  always  on  hand 
and  at  the  right  prices 
...  in  quantity 


We  Will  Be  Bleoied  to  Quote  Special  Prices 
for  Large  Quarrtity  Purchases 
OVER  1,000,000  TUBES  IN  STOCK, 

Since  1926  Prime  Source  for 

Receiving 

TUBES 

Picture  Tubes 


6StGT  .  . 
6SOTGT  . . 
6SLTGT  . 
6SN7GT  . 

6T8 . 

6V6GT 
6W4GT  . 

6X4 . 

11AT6 

UAH 

11AU6 

UAU7  . . . 

1tAV7  . 

1IAX4GT 

1IAX7. 

1IBA6 

1IBE6 

1tSN7GT, 

19T8 

<SR06GT 

1SL6GT 

3385 

35C5 

3SL6GT 

3SW4 

35Z5GT 

5085 

50C5 

50L6GT 

11723  . 


DA  DTC  All  Types  -  All  Bronds  • 
•  ■  w  Speciol  Lots 

Manufacturers  •  JobI 

•  Exporters 

We  irrvite  your  inquiries  on  electronic 
components  of  all  descriptions! 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 

TAe  M/ewing  is  fust  a  portioi  list  oF  (Ae 
current  etectronrc  and  curcrott  aquiptnant  now 
in  oar  warehouse.  Writo  for  comf^ete  inlormo^ 
tfon.  Prompt  roplios  to  aii  inquirios. 


RC-103&AN/ARN.5  ILS 

New  In  original  cartons.  Completo. 
Consists  of  all  accessories,  plus  AS- 
27A,  RI9B/ARN-5  and  BC-733D. 
Modified  to  flog  alarm. 


BC.6II  &  BC-721  H ANDIE  TALKIES. 

Plot  SPARE  PARTS,  Qaentity  eveilable. 
IE-17  TEST  SET 
AN/ARN.7  COMPLETE 
SCR.269  COMPLETE 
TBS  4  &  5,  NEW,  COMPLETE 
AN/ARC-I  VHP  EQUIPMENT 
BC-348  RECEIVERS 
BC-342  RECEIVERS 


31  KVA  BUDA  DIESEL  PLANT 

3  phase,  110  V,  60  cycles.  Spore 
ports  arid  generator  ovailoble.  Has 
been  run  only  40  hours. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART.I3  XMTR 

T-47/ART.I3  XMTR  CU-24  ANT.  LOAD 


CU-25  ANT.  LOAD 
MT-283  MOUNT 
MT.284  MOUNT 
SA-22  ANT.  LOAD 


DY-II  &  IZDynemVr 
0-16  LFO 
SPARE  PARTS 
C-87  CONTROL  BOX 


AN/APG-13A  RADAR 

Absolutely  complete,  brand  new 


AN/APN-2 
SCR-729  New 
TA2J-24 
RTA-IB 
BC-I016 

APA-6  INDICATOR 
APA-ll  INDICATOR 
APA-17  RADAR 
HS-33  HEAD  SETS. 
NEW 

MG-149F  &  H 

SPARE 

SCR- 720 
SO-7 

AN/ARN-7 

SCR-269 


MG-153 

APS-2.  3.  tr  IS 
Components 
AN/ARC-5  VHF 
SCR-274  it  ARC-5 
Command  EquipmT 
R-4/ARR-2  Receisers 
BC-640  VHF  XMTR 
SCR-SIO 
SCR-522 
MG-153 

PARTS 

SCR-522 

AN/ART-13 

AN/ARC-I 


SCR-718  A,  AM,  B  &  C 

Altimeter  equipment— complete 


To  insure  the  finest  of  service  ond 
quolity  of  merchondise,  we  have  just 
recently  put  into  operotion  our  own 
reconditioning  ond  function-testing 
plont,  complete  with  oil  focilities. 


EXPORT  INQUIRIES  INVITED 

We  carry  an  unusually  larte  steek  if  Airline 
Equipment,  Test  Equipment.  Radar  Sets.  etc. 
Write  for  our  low  prices  and  complete  infonea* 
tion.  We  furnish  immediate  answwa  to  alt 
inquiries.  Write  today! 


/  vVrile- Wire-Ph  TODAY!  J 

premier  ”  * 

CONTINENTAL  CORPORATION 

1547  W.  tondolph  St.  Chicog"*. 

ANdover  3-1  590 


VfH 


ELECTRONIC 

INDUSTRIES 

INC. 


2033  West  Venice  Blvd. — Dept.  E-18 
Los  Angeles  6,  California 
Phone;  Rlpublie  3-1 127 


]0  Seconds  to  24  Minutes  JjlDBr 

A  bond  wound  okctric  TIMING  SWITCH 
beinter  mevoe  b«ck  to  ZERO  ond  ehutt  off 
RADIO  — TV  — Electric  Mixer— Rbofi^rapMc 
Devices— Time  Deloy  etc.  FurnMied 
with  Collbration  Chort  ond  Pointer  $1  2S 
Knob.  Biggest  borgoln  we  ever  hod.  I  * 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

no  T.  60  eycl.  30RPM.  . .  $2.60 
no  T.  BO  cycle  1/10  RPM.  $2.35 
^  .  no  T.  BOcycle  IRPM...  $2.85 


ISOLATION  TRANSFORMER 

IJO  folti  to  115  rohi 
Step-Down  115  volts  to  230  volts 

lbs . $2.85  lift  foils  to  5T  volts 


MAGNETS<i 
39  *^EACH  3rOR'I.OO 


REDMOND  Powerful  5*  Blowor  or 
Ventilator  115  volts  AC  BO  cyclM  IB 
astts.  For  Kitchen  —  LaboratoiT 
Heat  or  Cold  or  Chemicals. .  .57.50 


Genuine  TELECHRON  Motors 

i.kpm  $2.90 


Westinghouse 

ELAPSED 

TIME 

METERS 


60  RPM. 

Ooo  Of  oeeh 

$15.00 


Roead  Ceso 

Smallor 

Numorais 


ALL  PRICtS  F.O.B.  N.  Y. 

BLAN 


New  York  7,  N.  Y 


CARRIER  EQUIPMENT 

Woctarn  Eloetrle  CF'IA  C.channsI  eerriof' tolophias 
tormlnals. 

CE.tOl.A  2.chaniiel  ISOO/20  eyelo  eerrlor  rtaoors. 

CFO-B  S.ehannol  oarrier  pilot  rofulatod  tetotnone 
tormlnals  eomploto  with  four  channols  lMS/70 
evelo  rinilni. 

CFD.B  S.ehannel  pilot  repuiated  toloohono  ro* 

C.42.A  V.  F.  tolotraph  In  from  2-  to  l2*chaAaol 


ootematic  ropulation.  duplex  lallai  each 
ehannei.  Carrier  frequencies  above  KC.  Ideol 
for  addini  ohannelt  above  type  *'C". 

Complete  enfineerinc  and  initaiiatlen  eerviees 
offered. 

RAILWAY  COMMUNICATIONS,  INC. 

Raytown,  Miisouri 
Telephono:  FLomint  2121 
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DIRECTRON^ 

SELENIUM 

RECTIFIERS 


Buy  Direct 
From  V.' 
M'facturer  ^  ^ 

_  l^yH«Wev  Bri4f  Typ«« 


INSTRUMENTS 


DUAL  INDICATORS 

Fuel  PT«MUre  —  PtBw— f  «-1CT-l4E  Amij  C-14A 

ruel  QuABtHjr  -Pi«i»Mr  tmr-MA-llA 
Oil  Prmmaf  -  Pi>w— r  li  '>4F-7A  Army  B-IA 
Oil  lYt—BTe  ^^AMT  «(0r*4H-14A 
Oil  -PiAMM-  64)07-4H-7-A 

Mftmfyld*'We*iur>^  PIaamt*  BOOr-lB-rA 
luiiirold  PriAnirr-  PfAAAAr  B007-1K-TA  Army  Dt 
IfAairold  PTiAAure-  PlAHAAf  6007-IO-TB 

RADIO  COMPASS  INDICATOR 

PAlrrhlM  type  1‘8>F 

TRANSMITTERS 

Oil  Pret««irA — I*l«m»^r— 41S0 — 3B3  Army  B>fA 


P881’ t88-M015.  0-35  IbA. 

MARifAW  PrA«MirA--42^0-2B'3  Army  D-8A.  10-00 

Ul  merrury  for  PB4Y. 

MaaIIaIO  PTAAMrA— O4150-1-B1.  for  rBM-SC  * 
rB4Y. 

SHOCKMOUNT  SPECIALS 

Lord  lOO-P-l  LoAd  rAUog  1  pd<« . t  6.00/C 

Lord  lOO-P-4  LoAd  rAUng  4  Ite .  15.00/C 

Lord  lOO-P-6  LoAd  rAtlng  6  Ihe .  15.00/C 

Lord  150- P-1 2  LoAd  rating  12  IbB .  80.00/C 

Lord  200- P  25  LoAd  rating  25  ibu . SO.OO/C 

HArrla  1022  Load  raUng  \  Ibe .  4.00/C 

HaitIa  5205  Load  rAtlng  10  lb* .  18.00/C 

HArrla  5215  Load  rating  15  .  18.00/C 

BALL  BEARING  SPECIALS 

PAfnlr33K4  4' O  D.  H'  I.n.  H*  thick.... 540. 00/C 
PAfolr  3SK.'.  0.1>.  3/16  I  D.  H*  Thick..  40.00/C 

New  Departure  It2.V  4*  O.D.  H*  I.I>.  ndck 

40.00/C 

New  Departure*  7034  H*  O.D.  5.  3r  l.D.  3/16*  Thick 
M.OO/C 

AIROTOR  BLOWER  WHEEL 

Torrlngton  gSOO-lOl^Illack  aaodlaed.  S*  dlam.  x 
1-1 '32*  thick.  shAft  size.  DeUrers  63  cfm  at 
.3450  rpm  clockwlae  rotation.  Brand  M«w*~8pAeial  • 
$Z7.06/C 


DC  SEYSYNS 

Gmeral  Electric  ^lUllPDV;  8TJ17.\EM:  8TJ13LBE: 
8Til.3L.\R;  8DJ17A.4M;  8DJ4-PXAA:  8DJ20- 
AKX:  8DJ20  AAK 


POWER  RHEOSTATS 


•  ELECTROLYTIC  FP  CANS 


•  AMPHENOL-CANNON 


•  AN-UG-UHF  CONNECTORS 


•  LORD  SHOCK  MOUNTS 


•  BIRTCHER  Tube  CLAMPS 


e  POWER  RHEOSTATS 


e  FUSEHOLDERS-MOUNTS 


•  INSTRUMENT  KNOBS 


HYDRAULIC  CYLINDER  SERVOS 

Sliwry  •4418»-Kr<8C  »lt8-8  J60 
SpeiTT  KK8C  »8S-8  J50 

G«n.r*l  nertrlo  8254MM;2— F8SC  *88  S-260-U 


•  MANY  OTHER  ITEMS 


AMPERE  DEMAND  METER 

Htewart  Warner— 748A.  0-20  Amps.  Tbemral  Oper¬ 
ation.  High  Time  Lag.  Indication  followa  for  averace 
reading  as  would  affect  lupply  tranaformera.  ldt«l 
for  dealgn  laboratories  and  industrial  motor  load 
cheeking.  Speelal  at  anty  13.95  aach. 


HIGH  POWER  TRANS.  MICA 


0<2TypA  1  Q*2TypA  <  Q>8TypA  JG-ATypa 
.0001  6kv  0001  lOkv  .001**'  ZOhv  .00021  30kv 

.OOOIS  Skv  OOOIS  lOkv  .0001$  20kv  .0006  SSkv 

.0002  6k«  .0002  lOkv  .0004  20kT  ‘  .002$  ISkv 


full  ruilngs  and  pricas  upon  roquti. 
SpocHf  your  noodt. 

A.  MOGULL  CO. 

SO  West  Broadway  N.  Y.  7.  N.  Y. 
Phono:  WORTH  4-0865 


CIB  THYRATRONS 

1  ampere  DC  continuous  rating.  FllAment  18  V  <6 
6.3  ampa.  New,  original  hoxea.  Sgacial  9  9250.00 
oar  100.  LATie  Quantity  AvailaMa. 


TUBES 


OA2 . 98I6AGS . 6$|  274-H  2.9$ 

OB2 .  1.10  6 AG7 .  1.2$  27S-A  WB)  .  LOO 

Ol'.S/VRlOS.  1.191  6AH6 .  1.00  276^  *  O . . I$.aO 

OD$/VR10$  .9$  6.\JS . 1.7$  IM-TH  ....  7.66 

OZ4 . $9  6.4  K  5  . 79  904-TL  .  t.7S 

1A7GT . MiiANS . 2.25  UOAtWC)..  8,66| 

1AK4 .  .W6BE6 .  .4$  SllA  ^ET. . .  I 

1R3GT  ..  .SS,M:4 .  .4$  328-A  (WF).  8J6l 


1B27 . 14.961666-0 .  .96  $$0-B(W^.  MS 

1L4 . 60  6JS .  $S9-A  (WE).  4,60 

1L21(GR)...  4.60  6J6 .  ..SWS71-B.  ..  .6$ 

1IA6 .  .96  6K6GT .  .$9  S7$.4  (WE^  460 

1N21-B . 2.M6K7-M . 70  174-A  (WC).  8J6 

1N29>A - 2.»6LS4; . 49  217-A  ^Wf-n.  tM 

INSS-B .  3.49  6L6-G .  I.IW  400-A  (WE).  186 

1NS4 . 64  61.7  . 96i401-A  (W».  180 

IN$4.A . 7$  6N7-M . 95j  40$-B  (WE).  7J6 

tN44/400B.  l.2l)6Q7GT..  .Bot  407-A  .  $40 

1N4$/400C.  1.89  667.M . 98]  466^  (VOin.  Ml 


tN$2 .  1.71  6SH7 . 64GL.S$9...  IJO 

1N54 . •9'6SJ7 . 69'RU-676  2$46 

1N63 .  $.81,  6SK7GT . 62(709-0 . SSAO 

1N64 . 72  6HL7GT  ..  .6#l  TIS-O  .  . . .  :0l|6 

IN6$ . M,6SN7GT . 76!7I7.A .  M 

1N69 .  1.2$  6V6GT . 60  80$ . Xn 

1N70 . 11$  6X$GT . $2  iOS  . 2J|6| 

1N72 .  1.20  aY6-G . 9$  107 .  l#| 

IN7S . 26.S3I7A6 .  AS  811 .  2.76  I 

1N74 . 21.90|7A6 . 7$8I1-A.  .  -  M 

1N61 . 2.$g  7C90 . 6SA0  812-A.  S.|6 


2C43(OD  .18.64  I  2A6 . 6$  832 .  748 

3CS2 . $A0|I2AT7 . 7$)  •32-A . BJi 

2D2I .  I.W  12417 . 691837 .  1A6 

2Ca4 . 2.74  12BD6 .  1.2$  860 .  346 

SE30 . 119  12Ct . 79  861 . 2189 

2J23 .  4$0>  12H6 . 7$  866- A.  lJU 


SE30 . 119  12Ct . 79  861 . 2189 

2J23 .  4$0>  12H6 . 7$  866-4.  lJU 

2J34 . 27.2$I  128A7.GT. .  .7$  673-A  (GC) .  iM 

2JU . 842$I12SPS . 76  1280 .  .60 

U49 .  34.00,12807 .  .67  1613 .  .7$ 

SA4 . S9^128H7 . 9$  1614 . 8Ji 

3AP1 .  9.06{  128J7 .  .69!  1616 .  .74 

3B28 .  7.56.  12SK7 . 7$  1622  (64686) 

3R29 . 1166  12SL7 . 75  162$ .  -49, 

SRPl .  175  I2SN7GT...  -64^1629 .  Jt' 


.9$’  1614 . 8Ji 

.69:1616 .  .74 

.7$  1622  (64686)  iM 

.7$  162$ .  -46, 

.•«  1629 .  J9' 

.7$]  1631 .  LM 

.89|  1632 .  o76 

1.25:2050 .  LAO 

.7912051 . U9 

.64  $.516 . 49$ 

.67  5S28/r.6L... lS.it 


SG23(GC)  16.16  2$AV5 .  1.25:2050 .  LAO 

3C27 .  7.50,2SBoaGT.  .  .7912051 . U9 

3<'$3  . 9.9$  2S1AGT.  -  .64  $.516 . 49$ 

SD6/1299...  .SO  2SZ6 .  .67  5S28/r.6L... 15.00 

SOSCT/G..  .99  351 A . 69' 5668-A  .  .  19$ 

iM . hOjSSZSGT . W,6IS4 . 246 

. 6s!(  K-5702....  4.S6 

4X-1S6A...  .27.S6  5«f:$ . 50M  K-S744. .. .  12$ 

. 75 U:K-$8i6...  499 

lG71(W.€.).16.f$|  75I58I4 . 158 

5FP7 .  »  nVa  1  aai  WIO . 7$ 

5R4GY....  1.29' 11776 .  8020  .  .. 

5i:4<i  . SSFG-IOS . 19.i0|^ 

$V4-C  16$iF.123-A.  ...  6.9$i  SJ! .  ll 

5X4<i  .  .8$  eii 

5Y3GT  .4$  *  '*'9004 . 39 

6AB7 . atj2$6-TM,  18.7$  9^  . 

CAC7 . 941274-4 . 19$l 

WRITE  ON  TYPES  NOT  LISTED 
Tarmt;  FOB-NYC— 2$%  DatAait  with  ardap— ar 
Mnd  full  remittanca  ta  lava  COO  chargaa— Ratad 
Firmt  (D  4B.)  Net  10  days  —  Alt  merehondlaa 
•uoronteed.  Phane:  REctar  2-2362 


:  #113 
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SEARCHLIGHT  SECTION 


M  anufacturers !  Attention  I 

WE  OWN  &  OFFER,  QUANTITY  LOTS 
OF  BRAND  NEW  PANEL  METERS! 


Frcquoncy  rong*  tO  to  3000  Mcs. 

Measurea  RF  algnaU  from  to  3000  Mcs  sad 
pulse  rates  from  50  to  80(»0  cycles. 

The  AIlD-3  can  be  used  a»  a  Dlrectioa  Finder 
to  locate  slitnals.  or  a«  a  frequency  meter,  by 
VISUAL  and  AUIL\L  Indicators,  provide 
Originally  dedgned  and  u.sed  by  LSN  air¬ 
craft.  Ideally  suited  for  mlUury,  laboratory 
and  general  purpose  um. 

Equipment  consKs  of  the  following: 

Antmna  Detector-CMD>66AFll^Has  variable 
length  antennas,  diode  detector  and  silver 
plated  tuning  stub  with  calibrated  scale. 

AMPLIFIEU  CMD-50ADC— has  three  stage 
pulse  ampllfler.  a  trigger  circuit,  a  puLse  rate 
counter  circuit  and  audio  amplifier,  visual 
signal  Indicator,  rectifier  power  supply  which 
is  operative  on  115  Volts  AC  00  to  2400  cycles 
current,  regulated. 

Test  08C1LLAT0R-C1U>  OOARO— Has  cavity 
frequency  of  400  cycles  with  selection  of  four 
pulse  reunion  rates. 

ALL  CABLES  AND  FITTINCR.  AfTESSOR- 
IE8  AND  SHOCK  MOl'NTED  RACK  for 
Immediate  Installation,  plus  two  Technical 
Manuals. 

SPARE  PARTS — Steel  chest  includee  spares  for 
components  and  two  extra  sets  spare  tubes. 

Guarantaed  NEW 

All  tbe  abote  In  original  export  packed  cases. 

Wt:  113-lbt 


Wholesale  quantities  only  ot  speciol  reduced  lot  prices.  Some  of  these  lots  can  be  modified 
to  your  requirements.  Write  for  complete  details  and  special  low  prices. 

A....  ^  .  Ths  f»U«w>nf  iuoM  4r«  SAf  tyiw  lOSl  %tim  xid  «» • 

Qaen.  Tye*  R«»e«  SSsa*  ^irarsfl  atyU  iuirumvnM.  AU  m**!*  bv 

W«ti»ghouM.  or  Cusrsl  ClwuU.  Eitota*!  abusw 
S7  DC  MilUftAAotor  IHSS  WoMoe  SOI  arc  •vaUabl*  «b4r*  r«q«ir«4. 


SO-O-SO 


s-a? 

ss 

oo-u 


so-o*so 

0-120 

tie-0-130 

S40-0:2«0 

o-sov/sobi 

O-S0v/S04 

o-so 

SO-O-M 

20-0-100 


Mwio* 

TrtpK* 

Da^vr 


Voli-Ai 

Valt-Ai 


Waa«oB  42S 

WaatlatbaoM  NT>SS 

Oa«.  aiM.  DO-44 

Cm.  EIm.  DO.44 

G—.  Elaa.  DW-44 

Oaa.  Ilaa.  AW.4t 

WwilMbaM*  NA-2i 
WaatiasboM*  NA-M 
WaMoo  SIT 

Oaa.  glM.  DO-41 

W«a4«a  S4S 


$27500 


Other  srlerted  eqaipmenf  /sr 
Hedio  Commenicetion*  in  ear  eteeka 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES 
We  4-a217 


COMMUNICATION  DEVICES  CO. 

2MI  Te.mh  An  NYC  17.  N.  Y. 

CeMt:  Cemm.nNn  TN:  AA  4.6174 


336  Conal  Street 


METERS 


Slmpton  Meter  0-5  Ampi.  DC  3"  Stiuaie 
Model  27.  S4.9S  each. 


8  Cond.  #  16  Ga.  Shielded.  Color  Coded. 
Stranded.  Flexible  Vinyl  Covered  Wire, 
luitable  lor  burial,  etc.,  1S<'  per  loot, 
$135.00  per  thousand  ieel. 

LAPIROW  BROTHERS 

1649-57  HoKner  St.  Cincinnati  23,  Ohio 


We  want  to  buy  all  types  of  new  and  used  surplus  electronics  equipment.  Highest 
prices  paid.  We  are  the  largest  purchasers  of  such  equipment. 

ARROW  SALES.  INC.  7460  VARNA  AVE.,  N.  HOLLYWOOD,  CALIF. 

See  Arrow  Soles,  Inc.  od  page  430 


Rodar 

6CR-54SA  Ssarch  snd  Trick.  Compists  trailer, 
power  supply  and  spare  parts.  Nearly  New.  Write 
for  description  and  price 

Transformers  &  Chokes 

New  10  K.W.  Amertran  oil  cooled  plate  trans¬ 
formers  Il5v./230v.  60  cy.  single  phase  primary. 
17.600  volts.  .5  amp.  secondary.  Can  be  furnished 
center  tapped  or  two  wire  8000  volts.  1.0  amp. 
State  primary  and  secondary  voltage  desired. 
Priced  $75  00  each  f.e.b.  Los  Angeles. 

Filament.  American  Transformer  Co.  Spec.  29106 
Type  W8.  .050  KVA.  50/60  cy.  S.P..  35  KVA 
test.  12  KV  d-c  operating.  Pri.  115  v..  Sec.  5  v.. 
10  amps  w/integral  stand-off  insulator  and  socket 
for  £371.872.  etc.,  rectifier  tubes.  $15.00  each. 
Transtat,  line  voltage  regulator.  II5  v.  60  cy. 
Range  103-126  v.  2.17  amp.  Amertran  Spec. 
£29144  $9.50  nnrh 

Battery  Charger.  G.E.  Cat.  £WS-993I6.  Prl. 
105-115-125  V.  60  r.  Sec.  I05-90-75-60-4S-30  v.  #i 
6  amps,  each  side  of  center  tap.  Voltage  reduced 
I0*«  and  20*»  thru  tapped  primary:  two  x  5  v. 
18  amp.  C.T.  (Tungar  Olaments)  and  two  x  7  v. 
10  amp  7*4“  h  x  8.>6*  w.  x  5'/i' d  Wt.  56  Ibe. 
New.  orig.  packing.  G.  E.  Plica  $52.00.  $17.50. 
2  for  $30.00.  ^ 

Choke,  swinging  15.000  v.  d-e  line,  ripple  fre¬ 
quency  120.  149  ohms.  .02  amp.  ®  900  henrys:  .52 
amp.  ®  25  henrys;  48%  ripple.  Amertran  Spec. 
«29ie7.  $42.00. 

^Capocitors 

9.12  mfd..  1265  v.  60  e.  a-c  or  4000  v.  d-c  power 
factor  correction  5.0  K.V.A.R.  Cat.  £2528908. 
$17.50 

.25-.25.  6000  V  d-r  or  .125  ®  12,000  v.  d-e..  Fast 
Cat.  £A7S48  oil.  $3.75.  / 

1.25/1.25  mfd.,  7500  v.  Pyranol  Cat.  £26F  360. 
$17.50 

*  Quo/ififies  available — i 


*Resisfori 

Fixed  w.w.  160.000  ohm,  200  w.  ferrule  ends.  ll.OO 
Fixed,  w.w.  5,000  ohm.  200  w.  ferrule  ends..  1.00 

*Meters  &  Multipliers 
Westin^hoMse  Type  R-5.  I  meg.  precision  meter 
multiplier  resistors,  wire  wound,  non  inductive. 
'2*»  tolerance.  Can  be  screwed  together  for  any 
desired  total.  New.  $4.00  each. 

Ammeter,  a-e.  3*  Westinghouse  NA-35  or  Weeton 
Model  476.  3  amps.  f  s.  deflection;  scale  calibrated 
0-120.  includes  doughnut  type  current  transformer 
W/200-S  ratio  at  25-133  cy.  $8.50. 

'Relays 

Allen-Bradley  overload  relay,  110  v.  60  cy.  Cat. 
£810.  Adjustable  6.3  to  18.1  amps.  $7.95  each. 
Westinghouse.  110  v.  60  cy.  D.P.8.T.  IS  amp. 
contacts  with  interlock.  $4.95  each. 

*  Rectifiers,  Dry  Disc 

,  Cu.  S.  FWB  1.8  V.  d-c  ®  I  amp  .  S.7S  4  for  2.50 
Selenium.  F  WCT.  2.2  v.  d-e  #  3  amp  .75  4  for  2.50 
Selenium,  HW.  36  v.  d-e  St  .2  amp  .75  4  for  2.50 

Selenium.  FWB.  54  v.  a-e  <9  1.6  amp .  3.60 

Selenium.  FWB.  154  v.  a-c  .6  amp . 5.50 

Selenium.  FWB.  180  v.  a-c  .4  amp  .  S.SO 

^  *Stand  Off  Insulators,  Ceromic 

l‘4'  dia.  X  5* . $  .90  oa. 

I'4'  dia.  X  6'  . 1.00  oa. 

dia.  X  r.  .  1.25  ea. 

All  sizes  with  metal  caps  and  bases. 

High  Voltage  Rectifier  Power  Supply 

Variable  output  0-15.000  v.  d-e  500  mills.  Input 
1  115  V.  60  cy.  single  phase.  Army  typo  RA-38. 

Size  63*  K  53.^4'  X  56-^g'.  Wt  2040  lbs.  Units 
are  new.  complete  with  spare  tubes  and  remote  con¬ 
trol.  Write  for  detadod  information. 

-subject  to  special  discounts. 


SAMS  a^at  I  CHS  sis#  I  tzsjy  d!m 
GEM  ELECTRONICS  CO. 

995  Eostern  Porkway  Brooklyn  13,  N.  Y. 

Tel.  PResident  4-3300 
MANY  OTHIR  TYP($  AVAILABLi  —  WRITE 


DYNAMOTORS 

From  our  inventory.  New,  originol  contoinc's, 
6D-77;  DM-21;  OM-32;  DM-36.  OY-22,  PE-86 
ond  others.  Substontiol  quantities.  Also  John 
Oster  Co.  froctional  horsepower  motors. 

LINE  HARDWARE  CO. 

ISIS  N.  26fh  St.  Phila.  21,  Po. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 


RADIO  a  ELECTRONIC  SURPLUS 
13933-9  BRUSH  STREET 
Datroit  3,  Mich.  TO  3,  3403 


1527  E.  Seventh  Street 


Los  Angeles  21,  Calif. 
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tronxvill*  t,  N.Y. 


BRonxviH*  2*0044 


l.<9  Mt 

27.M  Ml 
1.M  MS 
.«>  IM 
4.1S  8MA 

4.19  triA 
l.n  974 

1.19  979 

7.49  9-1 

1.49  919 
.49  9S4 

12.U  9SS 
11.49  9S4 
1.49  9S9A 

1.49  lUl 

2.49  1414 


AB1S9  1.S9  Zll2t 

C4J  4.»  OA2 

CEIC  I.IS  OB2 

CCn29  1.94  1B79 

ccr229  1.1S  1B12 

CKS47AX  1.94  2S22 

CK194S  .47  2C24 

CflP72  1.19  2Ca 

CVN72  1.19  2C41 

DC1299  1.49  2C44 

CCl  .72  2CS1 

F121  7.49  2021 

CL41V  4.94  2J21 

HF14t  1.99  2J22 

OMM  .$9  2i27 

RKII72  l.M  2J11 


2.19  2J12 

1.19  2VSG 
1.44  2X7 
2.M  SC24 
1.71  K29 

1.99  10X2 
.19  30X1 

9.21  SAFI 
14.99  1021 
4.92  3CF1 
$.99  SGFl 
1.SS  4A11 

14.49  4C14 

9.99  SAFI 

12.49  SBFl 
U.94  SOF4 


VISIT 

OUR 

NEW 

STORE 


Nom*. 


Address. 


SEARCHLIGHT  SECTION 


STEVE-EL  IS  your  RELIABLE  source  for 

SPECIAL  PURPOSE  &  TRANSMITTING  TUBES 

All  tubes  are  standard  brands  and  fully  guaranteed! 


OUR  NEW  BARGAIN  CATALOG 
IS  OFF  THE  PRESS! 

Your  copy  is  waitinp — Send 
postcord  todoy! 


Terms:  20%  cosh  m 
(Allow  for  postogo. 
NOTf  Avoilobilrfy 


Dept.  EL- 12 


witli  order,  balance  C  O  O.  Prices  F.O  0.  N.  Y.  City  woreAouse.  Min.  Order  S5. 

Prices  in  this  ad  supersede  all  others  published 
y  of  mercAoodlse  subiect  to  prtar  sale. 

STEVE-EL  ELECTRONICS  CORP. 

61  Reade  St.,  N.  Y.  7,  N.  Y.  COrtlondt  7-0086 


LARGE  INVENTORY 

OIL  FILLED  CAPACITORS  CONNECTORS 

BATHTUB  CONDENSERS  SWITCHES 

TYPE  AND  "JJ"  POTENTIOMETERS 
IMMIDIATI  DfLIVtRY 
lEMAR  ELECTRONICS  CO. 

135  LIBERTY  ST.  N.  Y.  I,  N.  Y. 

PHONE;  BARCLAY  7-5S7S 


TUBE  REBUILDING 

Large  Transmitting  and  Power  types 

teonomical  •  Guaranteed 

FREELAND  PRODUCTS  CO. 

700  DRYADES  ST.,  N.  O.,  LA. 


WANTED 


POLY  ROD  AND  TUBE 

POLYSTYRENE  HOD  DIAMETER  X 
4  13/32".  TUBING  2"  OD  X  1*4"  TJ).  X 
3*2".  HOD  FITS  TUBE.  ALSO  CAST  LU- 
CITE  ROD  1V«"  X  48".  FRACTION  OF 
MANUFACTURERS  COST.  LARGE 
QUANTITY.  CONDITION  PERFECT. 

HOUSE  BE^UTirUL  PUSTICS 

DEPT.  E9— 742  W.  79TH 
CHICAGO,  20 


WANTED 

•  AN/TRC-1  ^uipmentt. 

•  Tl4  Tronemitters. 

•  R19  Receieere. 

•  T832  Teat  Oacillatora. 

Any  cond/tlen  or  quonMy 
\V-3HAS,  Electronics 

330  W.  42nd  St.  New  York  36,  N.  Y. 


WANTED 

Fodarol  typo 

101 B  Voico-froqueacy  Rinport 
Signol  Corpt  type  TA-3/FT. 

IV •4614,  Electronics 
ISO  W.  43  St..  New  York  14.  N  T. 


WANTED 

Western  Electric  groy^finithed 
EQUIPMENT  CABINETS 

For  16"  ponels.  HcigNts  of  2'  3'  6** 

7'  0"  and  7'  6". 

Klerironics 

S30  \V.  43  at.,  .New  York  36.  N.  T. 


WE  BUY 

All  kinds  of  turplwt  oloct/onic 
‘equipment  end  cempenentB. 

ELECTRONICRAFT,  Inc. 


WANTED 

Western  Electric  gray^finithed 
EQUIPMENT  CABINETS 

For  19"  ponels.  Heights  of  2*  6",  3*  6", 
7*  0"  ond  7'  6". 

W«466t.  Electronice 
330  W  42  St..  New  York  34.  N.  T. 


ws  Pay  HiehMt  leeS  PrioM  for 
RADIO  A  AIRCRAFT 
ELECTRONICS  EQUIPMENT 
Yeu'll  M  sleasantly  and  proUtMly  Burprited  at  the 
pripps  w#  pay  for  needed  parts  and  equipaient. 
Mmply  send  as  a  descrlptlen  ef  what  yea  hast  ' 
Ml  as  year  tea  dollar  askina  arlce— and  we'll  ihapt 
back  a  proMpt  reply!  Convert  that  eqaipment  te 
ready  cash  new!  Write: 

ALVARADIO  SUPRLY  CO.— Division  E-1 
4443  MFIrose  Av.  Las  Anpeles  29.  Cal.  OLympla  2136 


CLIP  4  MAIL  TODAY 


^  y  vnr  *  m 

<^enuef*  associated  INDUSTRIIS,  INC.  }  Samler 

V  ge  aa  j  6855  Tuiungo  A»e 

pa^»  I  Ur  fluF  I  North  Hollywood,  Colli 


, .  .  .  For  Pracfsioii  Test  Equipment, 
For  Airborne  CommunUation  Squip- 
ment.  Use  coupon,  Writo  today! 


WANTED,  NOW! 


TS  3/AP 

T5117 

TS175/U 

TSX  45E 

TS12/AF 

TS120 

TS239/UP 

AN/ARC3 

TS13/AP 

TS146 

TS251 

.  I-I82C 

TS33/AP 

TS147 

TS268/U 

3C  788C 

TS35/AP 

TS148/UP 

TS375 

APN-9 

TS45/APM3 

TSI55 

1-100 

TS62 

TS174/U 

1  201 

I  hove  the  following: 


It's  condition  is  Icheck): 

NEW  □  GOOD  □ 

FAIR  □  POOR  □ 


If  you  have  any  of  the  above,  PHONE  Los  Angeles 
—STanley  7-5458.  PHONE  Collect! 
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UG  f  r 
UG  !•  V 
VG  ii/ir 
UG  li/u 
UG  13  U 
UG  14  V 
VG  IS  U 
UG  14  U 
UG  17  U 
UG  IS  U 
I'G  ISA  U 
UG  ISB  U 
UG  14/ U 
UG  14A  U 
UG  14B  U 
UG  3S/U 


UG  333/U 
UG  334/ U 
UG  333  U 
UG  347/U 
l^G  3a/U 
UG  344/U 
UG  353/U 
UG  333,  U 
M  3SS 
M  334A 
MT  413 
UG  414/U 
UG  431/U 
UG  433/ U 
UG  433 'U 
UG  47S  U 
UG  474  U 
UG  4B3  'U 
UG  483 
UG  484  U 
UG  4I>4  U 
UG  48?  U 
U<«  44)  t 
UG  44i  U 
UG  443  U 
UG  444  U 
UG  443/U 
UG  444  U 
UG  444/ U 
UG  343/U 
MX  344 
UG  343 'U 
UG  S44'U 
UG  S47/U 
UG  334/ U 
UG  S34/U 
UG  331/U 
UG  533/ U 
UG  S33/U 
UG  S33/U 
MX  334.  U 
UG  337/ U 
MX  344/U 
UG  384/U 
UG  435/ U 
MX413/U 


UG  331  U 
I'G  333/U 
UG  334/U 
I  G  335  t 
UG  334  'V 
UG  337/U 
SO  334 
UG  341  U 
UG  343/  U 
UG  3U/U 
UG  344,  U 
UG  345/U 
I'G  344/U 
IC  344/U 
UG  334  U 
UG  331/U 


SUPPLYING 


SEARCHLIGHT  SECTION 


State  labs  Ine. 
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JAN 

lOVED 


ELECTRONIC 

EXPEDITERS 


THE  NEEDS  OF  INDUSTRY  — 
GOVERNMENT  —  FOREIGN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS— 
HYDRAULICS 
PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rated — Dun  &  Brodstreet 

Deat.  WW,  225  N.  Woboth  Arenue 
ChlcBfO  1«  llllnob  •  ANrfovor  3-0i41 
CsSU  AHriMi  **CLEXPC01Tr*  •  TWXCQIII3 


MOVED 

TO  A  BIGGER  &  BETTER 
WAREHOUSE 
PILED  HIGH  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP! 

Just  a  partial  list  of  our 
present  stock; 

•  BC-348  •  BC-342  •  ART-13 

•  ARC-3  •  APN-9  •  LM 

•  BC-221  •  BC-611 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  ottention  to  oil 
inquiries — oil  languages! 


NfW  ADDMS5: 

CANDEE-AIRCO 

Dept.  E-8 
P.  O.  Box  1187 
Magnolia  Pork  Station 
BURBANK,  CALIFORNIA 
CHnrieetMi  0-14M  •  ROekwoB  9-107B 


P 


Nation's  Largut 
Wholesale  Supplier 
Specializing  ONLY  in 
Buying  and  Selling 

ELECTRONIC  TUBES 

AND  CRYS1ALS 


OVER  4000  TYPES  AVAILABLE 
TOP  STANDARD  BRANDS 
IMMEDIATE  QUOTATIONS 


Slate  l^bs  Inc. 


37  lAST  2*  STRin,  NIW  TORR  1«,  N.  T. 
PMONIi  MIMRAT  HIU  3-Pt02 
WIMi  STATS  IASS.  WUX.  N.  T. 
TfUTTPtl  N.T.  I•1■07  CASUl  STATKAM 


T-47/ART  13  &  ATC  Tranemittera 
DY-12  Dynomolort.  LM  &  BC-221  ire- 
quencr  metere.  SCR-694-C  &  SCR-284-A. 
Teletype  equipment.  Panoramic  Adopl- 
ore. 

ARROW  APPLIANCE  COMPANY 

Bex  19,  Boston  1,  Most. 

Tol;  Lynn  t-SiOO  or  Richmond  2-0914 


Selsyns 

2JIHI  GE  DiH.  New  .$  2.95 

C78248  nSV  60Cy  Bendix  Trans.  $19.S0 
C78249  nSV  60Cy  Bendix  DiH.  ..$11.50 
Micro-Sw  Aero  New 
TC  1  A  or  TC  78L  SPST  NC  $  .39 
Low  Pressure  Gauge  U.  S. 

20  Ounce  2.5  Inch  New  . $  2.9S 

GARFIELD  INDUSTRIES 

10615  So.  Highland  Ayr. 

Tel.  Dl  11759 
Cleveland  25,  Ohio 


Your  Inquiry 
Will  Have  Special  Value 

if  you  mention  that  it  is  in 
response  to  advertising  in 
this  publicaden.  Adver¬ 
tisers  value  such  acknowl¬ 
edgments  highly;  su  does 
the  publisher.  You  benefit 
— as  a  reader — in  the  en¬ 
larged  future  service  such 
acknowledgments  help  to 
make  possible. 


Standard  Brands  L^iectronu3t  incorporated  AH  Items  Fully  Guaranteed 
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SEARCHLIGHT  SECTION 


I 


•c 


ELECTRONIC  TQBES 


RECEIVING 


:ransmitting 


\i\XK\^K^^a£^^C<ytHpcuuf9nc. 

110  PEARL  ST.  BOSTON  10,  MASS. _ Phone:  LIBERTY  2-7890 


m  SINESS  OPFORTTMTIES 
DffcrM  . 


6K701.!  i793&i.«ur!!  ‘.iJ  s«.M  . 19iIm  »n*  k  !  !  ]  '  s$!m  921 ! ! ! !  .  lie* 

The  above  listing  represents  only  o  small  portion  of  our  tremendous  tube  stock.  Since  we 
are  unable  to  list  our  entire  inventory,  if  your  requirements  are  not  listed,  write  and  ollow 
us  to  quote  you  occordingly. 

Prices  subject  to  change  without  notice.  TERMS:  Roted  firms  net  10  days,  Non-rated  25% 
with  order  balance  COD.  Prices  FOB  Boston.  Minimum  order  $10.00  or  10  of  o  type. 


ADVERTISERS  INDEX 


California  Institute  of  Technology .  409 

('andee-Airco  .  438 

C  &  II  Sales  Co . 416.  426 

Cap  F-lectronics  Inc .  430 

Chase  Electronic  Supply  Co .  428 

Chicago  Midway  Eaboratories .  411 

Comet  EUctronic  Sales  Co .  424 

Communication  .Accessories  Co .  411 

Conimunications  Devices  Co . 432,  4.3'* 

Communications  Equipment  Co . 4^,  419 

('ompass  Communications  Co .  425 

Convair  .  406 

Cornel)  Aeronautical  Laboratory  Ijnc .  406 


Edlie  Eltctronies  Inc . ; .  424 

Electric  Boat.  Division  of  General  Dynamics 

Corp .  411 

Electric  Equipment  Co .  432 

Electro- Devices  Inc . } .  435 

Electro  Sales  Co.,  Inc . 440,  441 

Electronic  Engineering  Co.  of  Calil .  411 

Electrrmic  Expediters  . 438 

Electronic  Specialty  Supply  Co .  432 

Electronic  Surplus  Brokers .  433 

Electronicraft  Inc . 437 

Eli-ctronic*.,  Inc .  439 
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This  index  is  published  as  a  convenience 
to  the  readers.  Care  is  taken  to  make  it 
accurate  but  ELECTRONICS  assumes  no 
responsibility  for  errors  or  omissions. 


NOTICES 
I.egat  .  . . 


KUITPMENT 

( rs«‘<l  or  Surphis  New) 
For  Sale  . 


WANTED 

Equipment 


Acorn  Electronics . 

Allied  Electronics  Sales. 
-Alvaradio  Supply  Co... 
Arrow  .Appliance  Co.  . . . 
.Arrow  Sales  Inc . 


.  . . .  438 
. . . .  43n 
....  437 
. . . .  438 
,430,  436 


Barry  Electronics  Corp. 

Bell  Aircraft  Corp . . 

Bendix  Aviation  Corp. 

Ulan  . . . 

Buttrick  &  Megary  .  .  . 


Davies  T-aboratnrje<,  The 


KMFI.OV.AIKNT  ^ 

lV»*»itions  A’acant . 

Selling  ( )ppf)rtutiities  Offered 

Positions  Wanted . 

Selling  Opportunities  Wanted 


SPECIAL  SERVICES 
('ontract  Work . 


Engineering  .Associates 
E  P  C  O . 


Fair  Radio  Sale* . . 

Frcelanil  Products  Co, 


INDEX 

SEARCHLIGHT 


SEARCHLIGHT  SECTION 


ELECT ^fj) 

110  PEARL  ST.  BOSTON  10.  MASS. _ Phone:  LIBERTY  2-7890  ^ 


2Sr4M 

2«FISS 

2ir«22 

2«FSM 

2iri92 


2CF2T1 

24F417 


NIGH  VOLTAGE 
CAPACITORS 

Cat.  f  Mt4.  WVOC 

tlF2««  .  M  .  )KV 

QLXFlt  .  IM. .  IMV 

22FMf  2....  «KV 

Fr04«744G  1  AKV 

14F1  4  .  .  SKV 

14F2  r  SHV 

19F21*  n  4HV 

A7l4t  2i.2ft  4KV 

TKM«2t  2  «MV 

1227192  2a.27»  7.SKV 

7S2«  2ml.C  7.1HV 

2«ru*  2«1.2»  7.SMV 

14F3It  4.S  7.IHV 

CC31B  2a«.l  9KV 

1M2«  •.!  1«MV 


BATHTUB  CONDENSERS 


HEAVY  DUTY  COPPER 
OXIDE  RECTIFIERS 


2M 

2S4AC 


It 

«•  14FC4 

**  }74tt 

tt  2tFtat 

2t  x«wr2M 

39  2«t«t 

•;  14F22 

•*  14F13« 

4t  Inartaai* 

49 

47 

•;  14FM 


RA3S  POWER  SUPPLIES 


INVERTER 


22RV 


14F112 

14F127 

14F12t 


SPECIALS  OF  THE  MONTH  f**"**. 

•  ATTCRICt.  w#t  pNI  9  ’"’V.i}*'.  ?-i  ?*m*o2 

***  **’*"’  *  tT.*i  1  iofcp  1774RPM;  ORaafalor  14 

l!r7^”oov  Vr^r/at'*  VI....  MatMMar. 
t2.Maa  t2.*9't  Lmr  R'  ' 

24  \  DC.  1>PDT.  lOA  tl.7t  aa.  ‘•V,  li*®  .  .  . . 


MINE  DETECTOR  SCR  625 


F.O.B.  Boston,  minimum  ofdor  $5.00. 


TO  THE 
ADVERTISERS 

December,  1952 


NKAKriM.ir.nT  skctiox 

(llassifit'J  Advertising) 

II.  K.  Hilty,  Mtjr. 
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(icni  Klrctronics*  Co .  4J(, 

(ivncral  .Motor  Corp.,  .\C  Spark  I’lug  hiv.  408 

(iihl>s  ManufactorinR  Ht  Kfsearch  Corp....  403 

(••MMlyt-ar  Aircrift  Corp .  405 

Hairy  A  Yoiiog .  429 

Hnurle  Supply  Co .  432 

Hou«e  Btautiful  I’lastic^i  .  437 

Itivtrument  Ansociatev .  42] 

J.  S.  H.  Salts  Co .  427 

KuIUman  Instrument  Corp .  410 

I.apirow  Bros .  436 

Lt'Ctronic  Re^irarch  t.ahoratories . 412,  413 

Lemar  Klcctronics  Co .  437 

Liberty  Klectronics  Inc .  417 

Line  Hardware  Co .  436 

M  &  M  Enxineeriiig  Corp .  433 

Maritime  SwitchlMsard .  436 


Sandia  Corp . 

Scmler  Associated  Itidu-trics . 

Stavi<l  EnxineeriuK  Inc . 

State  I.jbs.  Inc . 

Stcvc-EI.  Electronics  Corp . 

Sylvania  Electronic  Pro*Iucts  Inc. 


Melpar.  Inc . 

Merrick  Electronics . 

Mogul!  Co.  Inc.  Alexander . 

Monmouth  Radio  EalMirati>ries . 


.National  Cash  Register  Co . 

Nibur  Sales  Corp . 


. 402,  409 

.  431 


r  &  J  Sales . 

Phillips  Petroleum  (*o . 

Photocon  Sales . 

Powell,  Harold  H . . . 

Precision  Electrical  Instrument  Corp . 

Premier  Continental  ('orp . 


Radc<»m  Engineering  CtJ . 

Radiati<  n  Inc . 

Radio  Corp  of  America . 

Radio  I  development  Sr  Sales  Co. .  . 

Ratiio  St  Electronic  Surplus . 

Radio  Ham  Shack  Inc . 

Radio  Shack  Corp . 

Radio  Surplus  Corp . 

Railway  ('ommunications.  Inc.  . . . 

Relay  Sales  . 

Reliance  .Merchandiring  Co . 

Rose  Electronics  Co . 

Rose  Pro<lucts  ('o  . 


.  433 

.  402 

. 407,  409 

.  433 

.  436 

.  442 

.  427 

.  414 

.  434 

.  429 

.  415 

.  430 

.  428 


.  404 

....423,  437 

.  410 

.  438 

. 437 

.  410 


“TAB”  . 

Telemarine  C<»n>nuinication»  Co.  . 
Tung-Sol  Electric  Inc . 


Universal  General  Corp . 

Universal  Yonkers  Corp . 

V  4  H  Electronic  Industries  Inc. 


Wells  Sales  Inc .... 
Weston  Laheratories 
Wilcox  Electric  Co. 


ELECTRONICS  — December,  7952 


SEARCHLIGHT  SECTION 


RADIO  HAM  SHACK  Inc 


J91  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


WANTED!  WANTED! 


RELIABILITY!  HONESTY!  SERVICE! 


COMMUNICATIONS 


RADAR 


TEST  EQUIPMENT 


AN/ARC-l  TRANS/REC, 


TS.34/AP  SYRiCftO. 
SCOPE  AND 

t*w<l  to  t«6t  and  terrloe 
airborne  and  iround  ra- 
darit.  Coranlcto  in  port' 
ablo  carrying  case  with  all  prob«».  cable#  and  aoces* 
Mries.  Input  tlflv  dO-Saw  cyc- 


Provide!}  Radio-Telephonr 
CommunlcaUon  betwvvn 
Aircraft  or  Aircraft  and 
Ground.  Complete  with 
Shock  Mount  and  Control 
Box.  Input :  SSV'  IX!.  Ex- 
oellent  condition.  Available 
In  either  10  or  SO  Cryital 
Controlled  Channels  100-156 


APR.2— lUdar  Search  Reoelver  SO'IOOO  MC 
APR>4— Radar  Search  Receiver  M-4000  MC 
APR*5 — Radar  Search  Receivw  lOOO^SlOO  MC 

APR. 6— Radar  Search  Receiver  3000-6000  MC 

APS. 2  -S-Band  Search  Radar 
AP8-3— X-Band  Search  Radir 
AP8-4— X-Band  Search  A  Homlnf  Radar 
AP8-6 — X'Rand  Search  A  Gun  Laylnf  Radar 
AP8-ISA— X-Band  Blind  Bomblns  Radar 
APR.4— Radar  Jammlof  Xmltter  165-780  MC 
APT-5 — Radar  Jammlnf  Xmltter  SM-1400  MC 
80-i3^-S-Itand  Marine  Radiar.  lightweight 
8Q— 10  CM  PoruMe  Radar 
TP8-l~Portable  Search  Radar 

TPS-3— L-Band  Search  Radar 

UPN-I  A  2—8-Band  Portable  Beacon  Battery 


T8-3'AP  — S-Band  Power  Frequency  Steter 
T8.10/AP--APN-1  Teat  Set 
T8-l2/AP-X  Band  V.8.W.R.  Teat  Set 
T8-I3/AP— X-Band  Signal  Oanerator 
T8-I4/AP— S-Band  Signal  Generator 
T6.I5/AP— Flux  Meter 
T8-I6/AP-  AP\-1  Teet  Set 
T8*lt/AP-  Capacity  Divider 
T8-23/APN  -SCR-fl8  TeA.  Set 
T8-33/AP— X-Band  Frequency  Meter 
T8-35/AP— X-Band  Teet  Set 
T8-3G/AP  X-Band  Power  Meter 
TS-4S/APM-3 — X*Baod  Signal  Generator 
T8-S9/APN— APN-1  Teat  Set 
T8-6I/AP— S-Band  Bebo  Box 
T8-62/AP — Z-Band  Beho  Box 
T8-60/AP — 300-1000  MC  PTMuency  Meter 
T8-89/AP — Pulee  VoRa^  Dlnder 
T8-08/AP — Pulae  VoRage  Divider 
T8-I02/AP— Range  Calibrator 
T8-III/AP — H*BMd  Waveiaeter 
TS-il8/AP — Powev  Meter 
TS-I25/AP— S-Band  Poww  MAer 
T8-I55/UP — S-Band  Signal  Generator 
T8-i64/AP— Fr^uency  HMer 
T8.I70/ARN.5— I.L.8.  TeA  Set 
T8-i84/AP^TeA  Set 
28-226/AP— 300-1000  MC  Power  Meter 
T8.268/UP— CTTAal  TeA  Set 
T8.276/AP— AP8-18  TeA  8A 
IE.I6— 8CR-5SS  TeA  8A 
IE.36--Sl"R-51*  TeA  8a 
BC-221— Prequcney  Meter 

Signal  Generater 
TBN/3CV — TbermlAor  Bridge 
CW/60/ABM — 8-Band  Frequency  Meter 


APA-II^Pulae  Analyxer 
APN- 1— Airborne  Radio  Altlinaier 
arc-4— VHP  Tranacelrer  140-150  MC 
ARN-8— OUde  Path  Receiver 
ARN-7— Air*  ne  DlrecUonal  Finder 
ARR-2->Ho.  ng  A  RecAvlng  Equlpmnt 
ART-l8-ColUna  Autotune  TrananilUer 
BC-223— SO-Watt  TranamtUer  S-5.S  MC 
BC-M2-RerAver— 1.5  to  U  MC  llOv  AC 
BC-348— Riveiver— 1.5  te  18  MC  tOv  DC 
BC-375E— Radio  Tranamlttar 
BC-638— VHF  Receiver  100-156  MC 
BC-64B-VHF  Tranamlttar  100-166  MC 
BC- 1 206— Beacon  RerelvA  SOO-406  KC 
RC- 103— Airborne  loeallaer  ReeAver 
8CR-268— Radio  CompaM 
8CR-274N— Command  EqulpnMat 
8CR-284— Field  Radio  StaUon 
SCR-201 — Semi-Portable  IXrection  Finder 
8CR-30B— Field  Transmitter  and  Recetw 
8CR-522— >'BF  TranamlttA  and  Receiver 
OCR  -836— Hand!  •  Talkie 
OCR-$58 — Semi -Portable  Direction  Finder 
8CR-664  Portable  Field  Transceiver 
8CR-62^— Mine  Detector 
0CR-7I6A-AM-C— High  AlUtude  AUluMter 
I  T-80— Radio  Telegraph  Transmitter 
I  TCB-  Marine  Telephone  Transceiver 


MOBILE  POWER  PLANT 

(GAS  DRIVEN) 

Output;  220v  — 3KW— <60  cyc.  One  p 
Excellent  condition,  checked  out. 


FLUXMETER 

Portable  Gaoae  MAer  with  range  of 
Gauas.  Used  to  teA  Magnetron  and  otha 
n«8  I'robe  baa  a  gap  of  IV  ComplAe. 


RECEIVING  TUBES 


a«TT  . 
aauroTv . 
aav7..  . 

ava 

avacT. . 
awa . 

ax4  .... 

cxacT.. 
avao  .. 

#▼70  . 

7aa . 

7*7 . 

701 . 

707 . 

TP7 . 

7M7 . 

7r4  .  .. 
laaa ... 
t2A7 

t2AH70T 
12ATa... 
WATT... 
12AU4.  . 

uawT  . 
t20Aa... 
itca.. .. 
t2Ha... . 
i2Ka  .  . 
ixaA7oV 
126CT.. . 
U60T  ^ 
mj7ot 
12aK70T 
126L70T 
t26N70T 
liaOTOT 
mi?... 

140#  ... 
TfLadr! 

lyfot. 

41 . 


ALL  EQUIPMENT  80LD  18  CAREFULLY  RECONDI- 
TIONED  AND  CHECKED  OUT  TO  ORIGINAL  SPEC- 
IFICATI0N8  IN  OUR  OWN  SHOPS  USING  FINEST 
LAB  TYPE  TEST  EQUIPMENT 

THCSE  COMPLETELY  SHIPPED  SHOPS  AND  OUR 
EXPERIENCED  TECHNICAL  STAFF  ARE  AVAIL- 
ABLE  FOR  GOVERNMENT  PRIME  OR  SUB¬ 
CONTRACT  WORK  OR  PRIVATE  COMMERCIAL  OR¬ 
DERS  ON  ANY  TYPE  OF  COMMUNICATIONS  OR 
RADAR  APPARATUS. 


PHONE:  DIGBY  9-0347 

WRITE  FOR  QUANTITY  PRICES  | 

Prices  lebleet  f»  chaaffe  wltheut  aetlee.  I 
F.O.B..  NYC  MlaleiMm  erder  816.00.  I 
26S  depealt  reeulred.  All  merehandlae  ■ 


WRITE  FOR  CATALOG 


CABLE:  HAMSHACK,  N.  Y. 
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TUBES 


U^e  Your  Priority  for  SPEEDY  OELIVEPY  — E.tcnd  Your  DO  4  Controct  Nos 


Top  Dollar  Poid  for  Youf  Surplus  Tobi  s  -S*i»d  List  ond  Pri 


tSnMOO 


■  S'  W  iH'  H  8*1.  '  S38.M 

IU»«*  *a  mbov»  188  r>«  $88.80 

[>r«w  IItt  17*H'80k'W/l4  •« 'I 

<•  8*  If  u'  H/ls'  L  $38.88 

WHITE  row  OUOWTITY  PWICCS 

9  RELAY  SPECIAL 

3S  •  TH.  ficTs  Ur  $3.7$ 
SWOT  Mini  Sitt 

Jt^S^  »POT  **  4\ V<***  *  (*T.'**‘^*' 

S"  i  M»(iR‘ALLICD  s'ur  $$ 

spwo  u&\  sr/u.s 

CoAtarU  *  SPECI  At ’$2.88* 
4  lor  $18.88 

T  Clar*  fK&OIO.  Octal  P»»r.  J8  .’fV  i  \ 
kfU.  Nitfugcn  KM _ $1.48>  4  f^r  $$.80 


MERCURY  THERMO  REGULATOR 

DUAL  CUT.  luft'’!-'  4  18*F.  Kair«in«<y 


il&V/iiOcy 


PULSE  TRANSFORMERS 


18.8  18.2  20.< 
31  -  32  34-  38 

18  13  8  CT 

18-13  8  CT 

38VCT  24V  1 

18V  2A  2.78 


SPECIAL  El 


CIRCULAR  SLIDE  RULE 


SET  UP  TRANSFORMER 


DIODE  PROBE  TUBE 


CONTACTOR 


HIGH  CURRENT  MICA  CNDRS 
CYLINDRICAL  SIMILAR  TYPE  "G" 

MFD  KV  AMPS  MC  EACH 


METER  SPECIALS 


$0.8$  3C2S  F 
1.04  2C28 
1.8$  2CS8 
1.37  3E31 
1.88  2E38 
1.18  3E41 
.88  3E43 
2.83  :'C21 
.80  3J21 
8.7$  iJ31A 
.88  2J22 
12.48  2338 
1.18  2131 
.78  2J31A 
.78  2332 
1.48  2313 
.8$  2334 


"TAB"  TESTED 
&  GUARANTEED 


872A 


2.38  8AW7  188 

8.7$  8ACSCT 

8.88  8AC8C 

7.88  8AD7C 
87.2$  8AC$ 
27.2$  8AC7 
78.8$  8AH$C 
27.4$  8AH8 
27.2$  8A3$ 
27.2$  8AKS 

128.88  8AK$W 
12.78  8AK8 
11.7$  8At$ 
44.88  CAL7GT 
2$8.88  SANS 
24.2$  SAQ$ 

34  88  CAOSW 


SSF7 

S$C7  . 

SSH7 

SSJ7 

SSW7CT 

SSt7CT 

SSN7GT 

SSN7WGT 

8S07GT 

SSR7 

SSS7 

CST7 

SSU7GTV 


■  8|117P7GT 
7$!i17Z3 
781117Z4CT 
$8  117ZSGT 
78ilt7Z7GT 
88  F133A 
4$  T12S 
$8  F137A 
88IVT127A 
78  CV14a 


1.38  CKS33AX 
.88  CK$34AX 
1.38  CM$3SAX 
1.18  CX$37AX 
1.48  CMSItDX 

7.88  CK$380X 
13.48  CK$410X 

18.88  CM$42DX 

3.88  CK$43DX 
4.81  CM$440X 

14.88  CKS4SDX 

18.88  Clt$470X 

28.88  SS8P1 
1.28  CH$71AX 


.73  13AZ7 
.41  12WA8 
.78!i2WA7 
.48I13BD4 
.S8'17«ES 
.70  12BF4 
2.2$  12BH7 
.43  13BV7 
.4$  12WZ7 
.7$  12C8 
.80  l2rsCT 
3.48  12H4  . 

1.8$  123SGT 
.1$  12J7GT 
.88  12K7CT 
.88  12MI 
.03  l2q7CT 
.8$  12SIGT 
1.88  12SA7GT 
1.38  17SC7 
.87  12SFSGT 
1.88  12SF7GT 
.87  12SC7 
.88  12SM7 
.8$  12SJ7GT 
.$8  t2SK7 
.$8  12SL7CT 
.88  12SN7CT 
.88  12SQ7GT 
.88  12Sli7 
.18  12X1 
.73  12Z3 
.73  14A4 
.73  14A7  12D7 
.48  14AFr  XXO 


.$8  3$«S 
.78  3$CS 
1.23  34t4CT 
.88  S$T 
.8$  3STG 
1.28  3SW4 
l.SS  1$T4 
1.21  3SZ3 
.4$  3SZ4GT 
.4$  3SZSGT 
.4$  WEt34  4 


28  lEPl  II 
18  1FP7 
34  3FPrA 
4$  ICPl 
47  3GP4 
8$  3CP$ 

88  3GP7 
88  1HP7 
4r  3HP14 
88  33P7 
8$  33Pt2 
4*  33P14 


IB  1C31 


.88  2342 
.88  2348 
.88  2348 
2.8$  2380 
2.28  23S2 
8.88  238$ 
8.4$  2384 
2.1$  2141 
12.7$  2342 
1.08  3K22 

ir”  2H2$ 


.48  FC172  . 
.4$  lilB 
.48  FG188 
.88  HF288 

2.88  T288 

.88  281A  CX3I 
.$8  281A 
4.28  28SB  VT2 
3.84  CE284 

1.88  211  VT4C 
3.7$  CC21S 

.78  WX21$ 

.48  WE21SA 
.1$  217C 
.48  327A  . 

.48  211 
.48  742C 
.18  244A 
.88  247A 


SD848 


ST7G 

4T8 

4US  4C8 
4U4GT 
4U7G 
4VS 


FM1888 

TS-7$  CK1888 
CKt884 

12.88  CH1887 
'!?  CK1827 

,-•28  CX1828 
82-**  CK1888 

l!  S! 

W1188 

11.88  N1138 

38.88  C1148 
38.88  HV1311Z 

8.88  1S12 
3.28  icii 


48. 8S  4AS$ 
48.4$  4ASS 
48.8$  4AS4W 
28.80  4AS7C 
38.8$  4AT4 
31. $0  4AU$GT 
12.88  4AU4 

388.88  4AV$GT 

388.88  4AV4 

148.88  4AW4 

148.88  4AX4  4U< 

138.88  SAXSGT 


1B27 


4V4GT 


2.84  $CP1 
S.H  $CP1A 
12.88  $CP$.. 
1.3$  $CP7 
$.18  $FP7 
1.88  $HP1 
.88  $HP4 


723AB 


2M28 

2K31 


4X$CT 

4V8G 

4V7G 

4Z7G 

4ZT$G 


VTS2 


17$:88  2K44 
48  7$  3K47 
$0  88  2K48 
7S.88  2V3G 
2.7*  2W3GT 


2$  $3P4 
78  $3P$ 
48  $3P7A 
88  $LP1 
13  $LP2 
S3  $tP4A 
28  4tP7 
07  $MP1 


1.17  2$8TH 
4.81  2$8Tt 
7. $8  HH2$4 
.13  242B 


1C$GT 

1C7G 

lOSGP 

108GT 
1021  431P1 


1A4 

3A$ 

3A8CT 

3B$ 

3B7  1201 
3B22 

3B33.  WH22 
3B24 
1B2S 
1B24 

3B28 

3C4  XXB 

3C22 

3C23 

3C11  CIB 
3CJ3 

3C14  HK24 
3C44 
304  1209 
1021A 
1022 
3023 
3C28 
3K22 
3jJ23  . 

3tF4 

1Q4 

3QSGT 

3S4 

1V4 

4-13$A 

4-2$8A 

4-1888A 

4B23 


3.4$  718A  8811 
0.18  711A 

11.88  NL714 
14.30  714AV 

14.88  21$A 


7AF7 

7AG7 


.88  1$C$ 
1.88  14C7 
1.18  14C4 
.48  14E7 
.71  14F7 
.7}  14F8 
.73  14H7 
.81  1437 
.73  14N7 
.48  14Q7 
.48  14R7 
.48  14S7 
72.88  14W7 
48.8$  14X7 
.4$  1$C 
.83  1$R 
.73  FG17 


48  HF388 
48  TS88 
48  3I4TH 
88  384TL 
78  187A  R 
80  318A 
88  311CH 
48  311CT 


88  $8CS 
88  $8L4CT 
8$  $8X4 
43  S8V4GT 
43  $8Z7C 
43  $2 


8.88  71$C 
4.28  717A 
4.2$  718BV 
18.8$  710CV 
18.88  718A 


130P7 

12DP7A 

12CP7 

t2KP4 


1C4CT 

1C$G 

1C4CT 

1H4C 


88  722A  287 
48  721A 
2$  731A  B 
8$  724A 
88  724B 


84  313C 
8$  314A 
78  123A 
78  327A 


14.88  4B04GT 
4.48  4B07 
18.48  4BV$G 

•  S8  EtSC  4C 
4.8t  SC4 

13.8$  4C$CT 
«.88  4CS 

48S.88  «C2l 

*•?  !! 

1.28  8CD4C 

•4$  407G 

•  28  40tC 

28.84  4C$ 

48.84  «E7 


724A 


8441 

$478 

CKS472 

CKS474 

CK847t 


2$  18 

88  18BC4C 
73  18T8 
88  18VI 
18  T 28/ 1421 
•  3  TU^28 
28  TZ28 
48  28 
13  RK28A 


1N21B 

1N21C 

1N23 

SN31 


34iiA$ 


1.88  78A7 
1.42  78L7GT 
3.78  71A 


47  384A  .  .  . 

28  FP488 

48  WC417'SS42 
88  WL417A.... 


1N24 

1N28 


CK$487 

CK$782 

CMS783 

CKS784 


14.88  *F$ 

4.80  *FC 

$  84  SF**^"*” 

lS.8t  4HS*^ 

14.88  C43  $C21 

148.88  $34 

88.88  4JSCT 


.70  GL434A 
.48  444A 


3.78  $72$ 

2.28  GL8237 

I  II  ”cV4i8c; 

11-29  CKS781 

u 

l-*>  CKSI29 

*-«*  cVsosi 

l»-«»  Cll$07$ 

«'2$  x'soSi 

1-41  laoiR 

•18  8888 


90  4C33 
79'4C3S 
99  4C3S 
73  4E22  257 
79  4322 
79  4331 


•9  4$0TN 
49  4$0TL 
49  440  HF208 
90  Wt44l 
19  Ct471A 
39CH$01X 


2$A4 


4.98  2SACSCT 
.}$  2SAVSCT 

$.2$  2$BQ4GT 
.87  2SC4 
1.19  2$L4CT 
.89  3$W4CT 
.98  2SV$ 

.4$  2SZS 
1.19  2SZ4CT 
1.3$  24 

1.98  27 

2.98  FC27A 


12A$ 

12A4 
1»  12A7 
a  12AfGT. 
•2  12AC7 
”;i2AH7CT 
2*  12AXS 
*■  12AMSW 

i;'l2AT7 
12AU4 
28  12AU7 
••  12AV4 


1V2 

1Z2 

ZA3 

2A4G 


1.78  CK$82A1 
.88  CMStSAI 
.78  CK$84A] 
.7$  RH$87 
.2$  CK$88A] 
24.84  CK5t2A] 
18.8$  CK$22A1 
7.83  CK52$A: 
2.88  CKS2<iAl 


.9*  4MIGT 
•M  4MSGT 


8*88  I32A 


2A4  .  .48  4X-$88F 

2A7  .49  SAX4GT 

2AC1S  .  .  .  4.98  SAZ4 

2AS1$.  4.98  C$B  $C10 

2B7  .89  ELSBHO 

2B22  3.98  $C21C8J. 

2C31’2442  .47  SC22 

2C22  7193  .33  $C38  C$B 

2C24  .19  8021 

2C24A  .47  SD3]/RM4$ 

2CJ1  RX2I3A  1.49  $329 
2C34  RM34  .49  $R4GV 
2CS9  31.98  SR4CVW 

2C48  7.29  $T4 

2C43  .  24.7$  $U4G 

2C41  444A  .  9.49  fV4G 

2C44  1.28  $W4 

2C$8  .  .  3.48  SX4G 

3C$S  4.4$  8V3GT 

2CI2  $.91  $V4G 

2021  1.24  $Z3 

2E4  $  1.18  $Z4 

2122  .  1  88  C4A  .  .  . 

2E24  .  4.48  4A]  . 


1W«7 

1N$8 


FG84 


3.3$  4L$G 
1.8$  4i$ 

14.88  4L4C 
4.8$  4L4CA 

48.8$  4L4CA^ 
1.8$  4t7. 
27.4$  4N4 

34.88  4N4G 
12.48  4N7GT 

1.48  8PSGT 
1.7$  407. 


.$2  RK2SA 

.01  38 
.72  31 
.41  HY31Z 
.48  32 

.88  FC12  S$ 
1.78  S2L7GT 


C4.si8 

CMI31D1 


!s8  lt7L  M7GT 
.k8  117N7GT 


48  4R4 
18  4S4 
88  4S7G  . 
78  4SSCT 
43  4SA7GT 
78  SSA7GTV 
88  4SB7V  . 
48  4SC7 
7$  4S07GT  . 
88  4SFS 


THAT'S 


THAT'S 


BUY  I  1# 
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ArlieMtn  C'«>llolili»  roniiMiiy  . 

Ai'inf*  Inc  . . . 

Adiunh  A  HV^tlnkc  in . 

.\d%nnre  Kl»*«*tnmlc»  <’o . 

Acronniillral  I'ommunlcatlonM  K«|iii|»- 

nicnt.  Inc.  . 
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New 


Vacuum  Tube  Electrometer 
has  many  uses 

Here  is  so  exceMionally  versatile  dc 
voltmeter,  and  a  tew  of  its  many  uses. 
The  Keithley  Instruments  Model  200 
Elearometer  has  sn  input  resistance  of 
over  10'*  ohms  shunted  by  6  mmf;  2  and 
20  volt  scales,  with  input  currents  of 
)  X  10''*  and  )  x  10-'*  ampere  respec¬ 
tively.  Accuracy  is  within  2  %  full  scale, 
or  within  5  %  of  the  reading  at  low 
values. 


IKCimOMalLT  SAfI 

WAT  to  check  ca¬ 
pacitor  leakage — 
by  direct  measure¬ 
ment  of  voltage 
decay.  Also  easily 
measured:  piezo- 
elearic  poientialib 
vacuum  tube  eleo 
trode  poteniiala, 
electrostatic  lielda. 


POTINTIAU  ovia  10 
voiTS— Model  2002 
Voltage  Divider 
has  100:  1  ratio, 
clips  over  guard 
ring  of  HI  termi¬ 
nal.  Thus,  dc  cir¬ 
cuit  potentials  up 
to  $00  volts,  such 
as  the  open  circuit 
voltage  of  this  high 
impedance  source, 
are  read  directly. 


WUHT 

’f 


aisiSTANCis  ua  to 
10'4  OHSSS  are  easily 
measured  with 
Wheatstone 
Bridge  circuit  dia- 
gramed,  or  by 
measuring  current 
resulting  from 
known  applied 
voltage.  Typical 
uses  include: 
standardising  re¬ 
sistors,  measuring 
insulation  samples. 


KEITHLEY  INSTRUMENTS 

3868  Corn«g4«  Avtnut 
CIcvelond  IS,  Ohio 


CUaaiNTS  At  low  At 

10''4  ampere  are 
measured  directly 
with  Model  2001 
Electrometer 
shunts.  Available 
with  resistances 
from  1.0  X  10*  up 
to  1.0  X  10'*  ohms. 
Typical  uses:  pho¬ 
tocell  currents 
(shown),  ion 
chambers,  capaci¬ 
tor  and  insulation 
leakages. 
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Chemelec  Teflon*- insulated  elec- 
tronic  components  include  >  a 
complete  line  of  7  and  9  pin  miniature 
tube  sockets,  crystal  sockets,  feed¬ 
through  insulators  and  terminals. 

All  provide  the  same  high  performance 
.which  this  superior  insulating  material 
assures.  Surface  resistivity  1 3.5  x  10” 
ohms.  Loss  factor  less  than  0.0005.  Dielec¬ 
tric  constant  2.0  (60  cycles^ to  30,(XX) 
megacycles).  Serviceable  at^-llO^F.  to 
500°F.  Won’t  carbonize  under  arcing.  Zero 
water  absorption  by  ASTM  ^Test.  Unaf¬ 
fected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing, 
immune  to  corrosive  atmospheres,  fungus, 
oil,  solvents.,  Non-flammable,  J  tough, 
resilient,  withstands  and  absorbs  mechan¬ 
ical  shock  and  vibration. 

TEFLON  and  KEl-F  STOCK 
and  Custom -Fabricated  Parts 

Fabricating  "Know-how",  the. result  of 
years  of  speciahzed  experience— and  the 
most  modern  facilities  for  rapid,  low-cost, 
close-tolerance  production  are* at  your 
command  when  you  specify  Teflon  or 
Kel-Ft,  fabricated  by  the  United  States 
Gasket  Company.  Ours  is  the  most  com¬ 
plete  line  in  the  country— sheets,  tape, 
rods,  cylinders,  tubing,  bars,  and 
custom-machined  or  molded  parts 
to  manufacturers’  specifications. 
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Smaller.. .stronger.. .Better... 
Mechanically  and  Electrically 


AMPEREX 


AMPEREX  ELECTRONIC  CORP. 

230  DUFFY  AVENUE,  HICKSVILLE,  LONG  ISLAND,  N.  Y. 

In  Conodo  ond  Ntwfnwndtond:  ■•ftrs  UmlHd 

1Y>19  tnod,  Tnrnntn,  OntorU,  Conodo 

Cobk;  *‘AMPtONKS*’ 


fhtst  now  tubos  of  ttoding  Jobbors  ovof/whero. 
Of  wrifo  for  dofa  ih««f<. 


5894-A 


the  new  AMPEREX  S894-A  does  everything 
that  the  AX>9903/S894  did . . .  does  it  better 
. . .  and  is  reduced  in  height  to  the  site  of 
the  829B. 


IMPROVED  HF  PERFORMANCE  The  Cathode  and  Grid 
structure  is  supported  at  the  TOP  as  well  as  the  bottom  of 
the  tube.  Being  thus  held  in  exact  vertical  alignment  with 
the  plates,  the  two  sections  of  the  tube  ore  in  closer  electrical 
balance. 


PHYSICALLY  STRONGER*  This  new  type  of  construction 
.  . .  coupled  with  the  fact  that  anode  seal  strength  has  been 
increased  by  replacing  the  top  section  of  the  tube  with  a 
powdered  gloss  seal  . . .  enables  the  tube  to  withstand  greater 
shock  and  vibration. 


*With  this  new  construction  the  moximum  force  on  the  ends  of  the 
anode  pins  perpendiculor  to  the  pin  axis  is  about  t4V^  pounds. 
WITH  CflEATEII  FORCE  THE  PINS  BEND  WITHOUT  FORMING 
CRACKS  IN  THE  GLASS. 


UHF  and  VHF  Twin  Tetrode 


For  W-l-D-E  Band  Operation 

RF  Amplifier,  Modulator,  Frequency  Doubler,  Tripler 


Our  earlier  version,  the  AMPEREX  AX-9903/5894  goined 
such  immediate  and  universal  acceptance  with  equipment 
manufacturers,  users  and  engineers  that  it  supplanted  the 
standard  829B  tube  in  almost  all  instances  where  its  slightly 
greater  height  was  not  a  deterring  factor. 
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RCA  kinescopes 

give  you  S  pjus  fealures  at  no  extra  cost 


RCA-developed  metal-shell  kinescopes 
offer  design  engineers*  manufacturers* 
and  users  of  TV  receivers,  many  impor¬ 
tant  advantages  over  all-glass  types  .  .  . 

nRgflection-fr#*  Foceplotes:  Frosted  sur¬ 
face  of  faceplate  prevents  reriections  of 
light  sources  and  bright  room  objects  at 
any  angle  to  the  tube. 

□  Superior  Foceplote  Quality:  Metal-shell 
construction  permits  the  use  of  high- 
quality  sheet  glass  made  to  RCA  ^ptcifica- 
tioHs.  Its  use  results  in  greater  freedom 
from  imperfections*  such  as  blisters,  chill 
marks,  shear  marks,  mold  marks,  and 
ripples.  Faceplates  of  uniform  thickness 
transmit  the  picture  with  uniform  bright¬ 
ness  levels  over  the  entire  viewing  area. 

□  Lom  Weight:  RCA  21*  metal-shell  kine¬ 
scopes  weigh  only  about  18  pounds,  a 
value  approximately  12  pounds  less  than 


comparable-size  glass  types.  Hence*  they 
are  cheaper  to  ship,  easier  to  handle 
during  assembly  and  testing  operations, 
and  can  be  mounted  with  lighter  support¬ 
ing  structures. 

□  Optically  Suporior:  Relatively  thin  and 
flat  spherical  faceplate  of  uniform  thick¬ 
ness  permits  wide-angle  viewing  with 
minimum  picture  distortion. 

□  High  Safety  Factari  Inherent  mechanical 
strength  of  metal-shell  construction  pro¬ 
vides  greater  factor  of  safety  in  handling 


Utilize  Time -Tested  Components:  21* 

metal-shell  kinescopes  permit  the  use  of 
proven  deflection  circuits  and  available 
components  to  produce  pictures  having 
good  corner  focus  and  negligible  pin 
cushion.  No  need  to  experiment  with 
special  components;  volume  production 
can  be  achieved  with  minimum  delay. 


□  Volumo  Typos:  Because  of  R(!A*$  vast 
production  experience,  21*  metal-shcIl 
kinescopes  offer  a  greater  degree  of  de¬ 
pendability  and  uniformity. 

□  Availability:  Manufacturing  facilities  in 
two  H(iA  plants  insure  continuous  h’gh- 
volume  supply. 

For  technical  data  or  design  assistance 
on  RCA  kinescopes  or  other  types  of 
tubes*  write  RCA,  Commercial  Engineer- 
ing,Section  LR-42,  or  contact  your  nearest 
RCA  held  office:  — 


FlILD  OFFICIS:  (East)  Humboldt  5-3900, 415 
S.  5th  St.,  Harrison,  N.  J.  (Midwest)  White¬ 
hall  4-2900,  589  F.  Illinois  Sc.,  Chicago,  111. 
(^’est)  Madison  9-36^1,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 
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